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Just How Important Is 


THE ATOMIC BOMB? 


N these times of mounting tensions, the 
atomic scientists continue—as they have 
since the bomb fell on Hiroshima—to tell all who 
will listen of the social and political implications of 
their discoveries. Their message is increasingly 
important: “The responsibility to see that atomic 
energy is used for the benefit and not the destruc- 
tion of mankind is ours—and YOURS.” 
HE scientists do not claim to have all the 
answers but they are continually explor- 
ing the relationship between science and society, 
between the potentialities of atomic warfare and 
the survival of civilization. The monthly BUL- 
LETIN OF THE ATOMIC SCIENTISTS ‘is their 
medium for keeping abreast of developments in 
this field. It should be yours, too, if you are to 
participate intelligently in the democratic deci- 
sions on which our destiny may hinge. 








UST how important is the atomic bomb? The 

term “atomic age” seems to have drifted 
into our vocabulary. Its implications are too often 
absent from our thinking. Recent issues of the 
BULLETIN OF THE ATOMIC SCIENTISTS show 
how the problems created by atomic energy im- 
pinge on every phase of our existence. 


ARFARE. In an authoritative article, 

“How Dangerous Are Atomic Weapons?”’, 
Edward Teller discussed the probabilities of new- 
er, more powerful bombs, capable of producing a 
radioactive cloud that could endanger a continent. 
Austin Brues’ report of his observations with the 
Atomic Bomb Casualty Commission described the 
effects of atomic bomb injuries and revealed a 
previously untold story of the Japanese decision 
to surrender. “Atomic Bomb Explosions—Effects 
on an American City” by R. E. Lapp outlined the 
probable effects of an atomic attack on a city and 
examined some aspects of atomic defense. 





pee. A workable system for the pre- 
vention of warfare and the control of atom- 
ic energy is the only answer to the political prob- 
lem posed by the atomic bomb. The BULLETIN 
has carried articles by R. Gordon Arneson, 
Quincy Wright, Warren R, Austin, Leo Szilard, 
Abba P. Lerner, Edward A. Shils, Cuthbert Daniel 
and Arthur M. Squires, Harold C. Urey, Philip 
Morrison and Robert R. Wilson, David E. Lilien- 
thal, J. Robert Oppenheimer, and others, all deal- 
ing with phases of this problem. In addition, the 
BULLETIN carries a monthly review of United 
Nations developments in the field of atomic energy 
by Peter Kihss, New York Herald Tribune staff 
member and a notably astute observer of UN 
activities. The BULLETIN has also printed the 
texts or careful condensations of major docu- 
ments issued by the UN and the United States 
Atomic Energy Commissions. : 





E CONOMICS. BULLETIN readers are kept 
informed on economic aspects of atomic 
energy by articles such as the authoritative report 
on the costs of atomic power and the economic fac- 
tors which may affect its use by Sam H. Schurr, 
co-director of the study of Economic Aspects of 
Atomic Energy conducted by the Cowles Com- 
mission at the University of Chicago. 





@ CIENCE. Although the BULLETIN is not 
a technical journal, its articles on the devel- 
opments in science which importantly affect our 
civilization have attracted wide interest and com- 
ment. Articles by H. J. Muller, Kenneth V. Thi- 
man, Edward Teller, J. Robert Oppenheimer, Mil- 
ton Burton and others have covered the field from 
the effects of radiation on the genes and heredity, 
to proposals for reorganization of research. 





All these articles, and many more, dealt with problems of vital concern to you. If you missed them, you owe it to 


yourself as an intelligent citizen, to see that you do not miss future issues, as the BULLETIN continues its coverage of 
the most important problem the human race has faced since the discovery of fire. 
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SHOULD WE REVEAL THE SIZE OF 
OUR ATOMIC STOCKPILE? 


Brien McMahon 


In the first meeting of the new session of the Joint Congressional 
Committee on Atomic Energy, Senator Brien McMahon, its chair- 
man, suggested to the Atomic Energy Commissioners that serious 
consideration be given to the advisability of releasing information 
on the size of the American stockpile. In the following discussion, 
he considers the advantages and disadvantages of such disclosure, 
especially in its relation to our democratic processes of govern- 
ment. Senator McMahon sponsored the bill which established 
the civilian control of atomic energy in the United States. 


or fences around public property. 

All my instincts and training 
as a freedom-loving American cause 
me to resent “Verboten” signs in the 
public domain. Only the overriding 
interests of national security can jus- 
tify a democratic government having 
secrets from its own people. But even 
then the area of secrecy must be ab- 
solutely limited to the necessities of 
security. “Hush” is a powerful word. 
It is an insidious word because, unless 
checked, it has an ivy-like tendency 
to grow and cover ever more and more 
territory. This is the nature of the 
beast itself; it has nothing to do with 
the desires of the men who operate 
under it. 


| DO not believe in unnecessary walls 


This problem, I believe, may well 
cause the Joint Congressional Commit- 
tee on Atomic Energy more anxious 
concern than any other. I cannot sug- 
gest an answer to the problem, for I 
have not yet arrived at a conclusion 
myself. I only know that the issue is 
tremendously important both from the 
viewpoint of democratic government 
and from the viewpoint of national de- 
fense. 


I refer to the question of whether 
or not the American people and the 
world should be told how many atomic 
bombs and atomic weapons we possess 
and how fast we are producing them. 

Make no mistake. I am not talking 
about the design of an atomic bomb 
or the way it is made or how it works. 
No patriotic American would so much 
as dream of permitting that informa- 
tion to be made public. By the same 
token, no patriotic American would 
so much as dream of permitting the 
exact design of a B-36 very heavy 
bomber to be made public. But the 
number of B-36’s we are building 
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today has in fact been disclosed in 
the newspapers. 

Those who are familiar with my 
record as a Senator know that I be- 
lieve we live in an era of danger— 
an era in which national safety yields 
precedence to no other consideration. 
The act which I had the honor of 
sponsoring, for the domestic control 
of atomic energy, subjects our en- 
tire policy in this field “to the para- 
mount objective of securing the com- 
mon defense and security.” 


Perhaps our military needs absolute- 
ly dictate that atomic production fig- 
ures be kept secret. 

But if such is the case—as it may 
be—we are taking a calculated risk. 
We are risking the tested, traditional 
principles of free and constitutional 
government. In my opinion we must 
be sure that the risk really is cal- 
culated, that we take the risk with 
our eyes open. 

The Constitution of the United 
States vests in Congress the power 
“to provide for the common defense,” 
“to raise and support armies,” “to 
provide and maintain a navy,” and 
“to make rules for the government 
and regulation of the land and naval 
forces.” In other words, it is the 
solemn duty and responsibility of the 
people’s congressional representatives 
to arrange for our military security. 

But in the case of atomic energy, 
Congress has purchased a _ defense 
package sight unseen. Congress has 
only a most general idea of what the 
atomic package contains. 

This package may be equivalent to 
a huge army or a huge navy; or it 
may be equivalent only to a small 


An address before the Economic Club of Detroit, 
January 31, 1949. 








army or a small navy. Congress, whos 
constitutional business it is to raise 
armies and navies, does not know 





which. So far as atomic energy is | 


concerned, Congress simply lacks suf- 
ficient knowledge upon which to dis- 
charge its own constitutional duties. 
Do we possess five bombs, or fifty 
bombs, or five hundred bombs? Are 
we strong or weak in the field of 
atomic weapons? Only the Atomic 
Energy Commissioners, high-ranking 
military men, and a few others know 
the correct answer to these vital ques- 
tions. Though I have been a member of 
the Joint Congressional Committee on 
Atomic Energy since its inception 
and though I have just been elected 
its chairman, I do not myself know 
how many bombs we possess or how 
rapidly we are making new ones. 


HE American people, who elect and 

ultimately control Congress, have 
entered the atomic energy business. 
They have invested more than three 
thousand million dollars on atomic 
weapons. What returns are the Amer- 
ican people receiving from this huge 
defense investment? What have the 
gigantic plants at Hanford and Oak 
Ridge accomplished? The American 
people do not know, and the Congress 
does not know. 

Here is an extraordinary state of 
affairs. 

Of course, I hardly need say that 
the split atom is itself extraordinary 
—so extraordinary as perhaps to jus 
tify the iron veil of secrecy which 
covers production figures. But let me 
mention several more of the paradoxes 
which this secrecy creates in our 
democratic society. 

The 1949 defense budget calls for 
the expenditure of fifteen billion, six 
hundred million dollars on the armed 
forces. It may be that even this stag- 
gering sum is too small. I favor spend- 
ing whatever amount is necessary to 
bring reasonable security. 

But regardless of the sum decided 
upon, can we accept it on blind faith? 
How can Congress and the American 
people judge American defense needs 
unless they know the size of our atom- 
ic stockpile? Perhaps, if that  stock- 
pile is large, we do not need to spend 
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as much as we had supposed. On the 
other hand, if that stockpile is small, 
we may need to spend more than we 
had supposed. 

Today we are like a general who 
must train his troops without know- 
ing how many rounds of ammunition 
they will be issued. When we debate 
the necessity of a 65,000-ton aircraft 
carrier or a 170-group air force or 
universal military training, I fear that 
we quite literally do not know what 
we are talking about. We do not know 
how many atomic weapons we possess, 
and, therefore, I fear that we lack 
perspective to pass upon any major 
defense issue. 

Consider, too, the question of taxes. 
It may be that we must raise ad- 
ditional taxes in order to provide the 
funds needed for our army, navy, and 
air force. But this step might not 
impress us as necessary if we knew 
for a fact that we are strong in atom- 
ic weapons. Do we dare either raise 
taxes or leave them where they stand 
without knowledge of the atomic pro- 
duction figures upon which these deci- 
sions may hinge? 


HE problem of reconciling demo- 
cratic government with the secrecy 
which covers bomb production comes 
to a head in the Joint Committee of 
which I am chairman. The law of 
the land requires this Committee to 
“make continuing studies of the ac- 
tivities of the Atomic Euergy Commis- 
sion and of problems relating to the 
development, use, and control of atomic 
energy.” The law of the land further 
states that the Atomic Energy Com- 
mission “shall keep the Joint Commit- 
tee fully and currently informed with 
respect to the Commission’s activities.” 
We all know that the Commission 
devotes itself, in large measure, to 
making weapons. If weapons are the 
heart of its activity, how can the 
Senators and Representatives on my 
Committee decide whether the Commis- 
sion is doing a good job unless they 
know how many weapons have ac- 
tually been produced? How can my 
Committee serve as the eyes and ears 
of Congress and the American people, 
as the law intends, so long as atomic 
production data are kept hidden? 
How can the public decide whether 
I am doing a good job in helping to 
keep tabs on the Commission unless 
they know the number of atomic weap- 
ons being manufactured? How can the 
Commissioners themselves, able and 
patriotic as I believe them to be, reach 
sound deeisions without the benefit 


of advice, comment, and criticism from 
the public? And how can the public 
praise or condemn without knowing 
the key production facts on which to 
base a judgment? 

Consider still another aspect of the 
existing secrecy. We have gone be- 
fore the United Nations and earnestly 
proposed an effective plan for the 
international control of atomic ener- 
gy. Our diplomats ask that every 
country yield sufficient sovereignty so 
that one and all may be safe from 
the awful threat of surprise atomic 
attack. We hold that the alternative 
to atomic peace may be annihilation. 


UT how can we expect mankind to 

believe us unless all the world 
knows that atomic weapons are cap- 
able of being produced in quantity? 
Perhaps the world thinks that we 
possess only a handful of bombs. Per- 
haps the world thinks that if we only 
possess a few bombs, no other coun- 
try could make more than a few 
bombs. Perhaps the world concludes 
that the peril may not be so great 
after all. 

Are we not obliged to tell man- 
kind just what this elemental force 
means—in terms of production facts 
and figures? 


Then, too, we are naturally curious 
to know whether we and our children 
live in mortal danger from atomic 
weapons. If, with our tremendous 
project, we produce only the merest 
trickle of bombs, we might reasonably 
hope and expect that no other coun- 
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try could produce a greater number. 
But if our output is large, then we 
must fear that the output of other 
countries may also become large some 
day. How can we begin to estimate 
the potential capacity of foreign pow- 
ers unless we know our own capacity? 

It is interesting to note that con- 
cealment of atomic production rates 
is secrecy of a scope which has never 
been attempted before during peace- 
time in the United. States. 

The most valuable type of secret 
is the fact that a weapon exists at 
all. If a potential enemy does not 
even suspect that a certain weapon 
has come into being, he may never 
try to make a like weapon himself. 
But we have already lost this kind 
of secret as regards the atomic bomb. 
The entire world knows that the bomb 
does exist. 

A less valuable class of secret is 
the specifications and the exact design 
of a weapon. Of course, as regards 
the specifications and exact design of 
the atomic bomb, I need not repeat 
that we must unquestionably preserve 
the most complete and absolute secrecy. 

But the number of bombs we possess 
is not even distantly connected with 
the accepted and time-honored secret 
categories. Concealment of production 
figures extends secrecy over a vast 
and unprecedented area. 


HE Industrial Advisory Committee 

of the Atomic Energy Commission 
was asked to write a report on business 
and the atom. The Committee faced 
the problem of disclosure as it affects 
a democratic economic system. After 
a year of hard thinking the Industrial 
Advisory Committee came out with 
the conclusion that more information 
should be revealed. 

I am raising the problem of dis- 
closure as it affects a democratic polit- 
ical system. I have not yet formed an 
opinion, as I say, whether this prob- 
lem should be answered in the same 
way as the Industrial Group answered 
a somewhat similar problem. 

But if the Industrial Advisory Com- 
mittee felt that businessmen have been 
denied the knowledge necessary to en- 
courage their entry into the atomic 
energy field, consider how the poor 
congressmen feel. How can congress- 
men who lack essential information 
make wise decisions regarding defense 
and taxes and foreign policy? 

Thus far, I have only tried to pre- 
sent a few thoughts on one side of 
the case. Do not think for a moment 
that the opposite side of the case is 
weak. 
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If bomb production data were made 

public, for instance, other nations 
would gain a clearer idea of the 
money, men, and resources which they 
must pour into their own atomic proj- 
ects in order to rival our American 
progress. 

If the world knew how many bombs 
we possess, the world would also gain 
valuable insight into our over-all mili- 
tary strength, our potentialities, and 
capabilities. Likewise, if the catas- 
trophe of another war should ever over- 
‘take us, the enemy would know about 
how much atomic punishment to an- 
ticipate from us. A known quantity, 
no matter how terrible, would be 
psychologically and militarily easier 
for the enemy to face than an un- 
known quantity. 


T COULD be argued that until and 

unless a bomb stockpile of such pro- 
digious proportions is achieved as to 
.be capable of destroying every re- 
source of any possible opponent, no 
divulgement should be made. Persons 
holding this view might claim that 
disclosure of any lesser number 
would encourage a state bent on ag- 
gression. 

But there is an opposing possibil- 
ity to be considered. Perhaps our 
‘rivals underestimate the destructive 
power of the atomic weapons we pos- 
sess. Perhaps they will miscalculate 
and precipitate a disastrous war be- 
lieving us to be weak in the atomic 
energy field, when actually we are 
strong. Perhaps if we disclosed the 
facts, we would prevent a disastrous 
war started because of the aggres- 
‘sor’s mistaken estimate as to our atom- 
‘ic status. 

I might add that we publicly de- 
bated the wisdom of a 70-group air 
force—data of great value to foreign 
powers. The world knows that we 
possess around 20 aircraft carriers 
ready for active service and that about 
1,400,000 Americans serve in our armed 
forces. The world knows that we 
plan building a new 65,000-ton carrier 
and that we expect to own about 90 
B-36’s by the end of 1950. All this 
information has great value to foreign 
powers. 

But neither the world nor the Amer- 
ican people knows how many atomic 
weapons we possess. 

Of course you may say, “The Joint 
Congressional Committee on Atomic 
Energy should be informed of produc- 
tion data, but the information should 
not be circulated outside this Com- 
mittee.” If you made such an argu- 
ment, I might reply as follows: 
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True, the Joint Committee is in- 
disputably entitled to know bomb fig- 
ures under the law. But how would 
it materially help the Committee mem- 
bers to have the information unless 
they could use it in reporting to Con- 
gress as a whole and to the people? 


If the information means that we 
need smaller armed forces or bigger 
armed forces; if the information means 
that we can afford to leave taxes as 
they are or that we must raise taxes; 
if the information means any of these 
things, could Congress as a _ whole 
and could the American people rely 
solely on the judgment of the few 
Committee members entrusted with 
production figures? 


Take the two distinguished senators 
from the state of Michigan as an exam- 
ple. Senator Vandenberg is a member 
of the Joint Committee; Senator Fer- 
guson is not a member. Do you think 
that Senator Ferguson would be jus- 
tified in voting to raise or lower taxes, 
to increase or decrease the size of 
our armed forces, or to censure or 
praise the Atomic Energy Commission 
—do you think that Senator Ferguson 
would be justified in doing these things 
purely on the say-so of Senator Vanden- 
berg who is a member of the Joint Com- 
mittee? Would not Senator Ferguson 
be obligated to arrive at an indepen- 
dent judgment of his own? If so, how 
could he arrive at such a judgment 
unless he also knew atomic production 
data? 


URTHERMORE, if we assume that 

this information must be kept a su- 
preme secret, should even the eighteen 
members of the Joint Committe ask to 
be told? I am proud to say that, to 
date, there never has been a security 
leak from the Committee. But obvious- 
ly the chance that production figures 
would become publicly known increases 
with each additional individual who is 
given the facts. 


This much we do know: the question 
propounded here goes to the very heart 
of our democratic system of govern- 
ment. It goes to the very heart of 
national defense and to the future 
security and existence of the United 
States. 


There is a natural inclination in 
all of us, in Congress as well as out, 
to shy away from the implications 
of this problem. No individual will- 
ingly assumes the responsibility which 
it entails. But no matter how awe- 
some the responsibility, we are not 
justified in evading it. 





The experience of a century and a 
half has demonstrated that our sys- 
tem of free government functions best 
when the maximum degree of informa- 
tion is made available to our people, 
In fact, free and candid discussion of 
vexing problems is the bedrock of 
democracy and it may be our surest 
safeguard for peace. 


At least, we know that the ques. 
tion will never be solved by ignor- 
ing it. If a policy of drift and eva. 
sion brings the world to the brink of 
ultimate disaster, we should condemn 
such a policy as reckless folly and the 
American people may rightly hold re- 
sponsible its representatives in Con- 
gress for neglect of a fundamental 
duty. 


I can only end this discussion at 
the place it began—by saying that I 
have not yet arrived at a conclusion 
in my own mind. In the final analysis, 
the American Congress and the Amer- 
ican people will settle the issue. May 
they decide wisely and well. They 
could hardly face a more momentous 
decision. 


AEC To Issue Report 
on Weapon Effects 


More than a score of the nation’s 
military and scientific leaders in fields 
related to the military application of 
atomic energy are working with the 
Los Alamos Scientific Laboratory in 
the preparation of a government-spon- 
sored public report, the first authorita- 
tive and detailed description of the 
effects of atomic weapons in terms of 
blast, heat, and radiation. It will dis- 
cuss how buildings may be designed to 
withstand blast effects, and will include 
a chapter on civil defense measures. 

The report is jointly required by the 
Atomic Energy Commission and the 
National Military Establishment, for 
public information and civil defense 
purposes and for the training of armed 
forces personnel. It is hoped that the 
complete volume of some 200 pages 
will be ready for public distribution by 
June. 

Dr. Norris Bradbury, Director of Los 
Alamos Scientific Laboratory, is re- 
sponsible for getting the book out; Dr. 
Joseph O. Hirschfelder, of the Univer- 
sity of Wisconsin, now on loan to the 
Los Alamos Laboratory, is senior edi- 
tor. The assistant editors are Dr. Ralph 
C. Smith, Assistant Director of Los 
Alamos Laboratory, and Dr. Arnold 
Kramish, former Los Alamos physicist, 
now on the AEC staff in Washington. 
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FREEDOM VERSUS SECURITY 


Robert E. Cushman 


This urgent plea for the reconciliation of security with freedom 
comes from a distinguished student of American institutions, Robert 
E. Cushman is Goldwin Smith Professor of Government at Cornell 
University and editor of the current series ‘'Cornell Studies in 


Civil Liberty.” 


ical Society would have had no 

reason for asking a man whose 
trade is the study and teaching of gov- 
ernment to address it. Had I at that 
time wandered by mistake into one of 
your meetings, I am sure I should have 
beat a hasty retreat from ideas and a 
vocabulary well over my head. 


F IVE years ago the American Phys- 


Since that time you physicists have 
pretty well altered the face of the earth 
and the waters under the earth. By 
the atomic bomb and other achieve- 
ments in nuclear physics, you have 
revolutionized the science of warfare, 
upset the equilibrium between nations, 
and recast many of mankind’s tradi- 
tional and basic patterns of thought. 
The physicist of yesterday has plumped 
himself squarely into some of the tough- 
est issues of statesmanship; the states- 
man and politician of yesterday is 
fumbling with the implications of sci- 
entific discoveries which he only vague- 
ly understands. While this has been 
going on, and partly because it has been 
going on, our relations with the Soviet 
Union have steadily worsened, until 
Russia and the Western Democracies 
now sit glaring malignantly at each 
other, each wondering what cards the 
other actually holds, and how and when 
he proposes to play them. 

The uncharted and rather frightening 
implications of what has happened in 
the last few years have drawn together 
men of your profession and mine in an 
effort to pool our wisdom and bring it 
to bear on the new and difficult problems 
we face today. One of these problems, 
and one which vitally affects both the 
integrity of scientific investigation and 
the safety of our democratic freedoms, 
I have chosen to discuss tonight. 

I have borrowed the phrase, “freedom 
versus security,” from the record of a 
loyalty board hearing in Washington 
some months ago in which a federal 
employee was asked the question, “If 
you had to choose between freedom 
and security, which would you choose”? 
I leave to your imagination which of 
the two possible answers was supposed 


to be right, or what light either answer 
could throw on the employee’s loyalty 
to the United States Government. I 
think the question was stupid in its 
context; but I also think it was vicious 
in its callous assumption that if we 
are free we cannot be safe; if we are 
safe we cannot be free. 


I do not deny or minimize the exist- 
ence of threats to our national security. 
I have no doubt that there are in this 
country foreign agents, disloyal Amer- 
icans, and various groups and individ- 
uals seeking to undermine our institu- 
tions. To read the report of the Cana- 
dian Royal Commission on Espionage 
is a very sobering experience. I believe 
that we must deal effectively with 
dangerous and disloyal persons. The 
Government is now engaged in a broad 
and diverse program to separate the 
sheep from the goats, a program rang- 
ing all the way from the bumbling 
circus performances and autos da fe of 
the House Committee on Un-American 
Activities to the scrupulous efforts of 
some of the agency loyalty boards to 
administer fairly the President’s Loyal- 
ty Order. 


I cannot describe or appraise this pro- 
gram. What I propose to do is to 
suggest for your consideration a frame- 
work of principles by the wise applica- 
tion of which I believe we can protect 
our national security and at the same 
time preserve the civil liberties upon 
which American democracy is grounded. 
There are three of these principles, and 
I shall discuss each of them in the 
context of the government’s current pro- 
gram to control subversive activity and 
protect the national security. 


WOULD state the first principle in 

the words of Charles E. Merriam: 
“Security without Militarism”’, the 
time-honored English and American 
doctrine that military power must at 
all times be subordinate to civilian 
authority. 


An address given at a meeting of the American 
Physical Society in New York on January 27, 1949. 





We all respect and admire the cour- 
age, patriotism, and professional effi- 
ciency of the men who direct our armed 
services. It implies no criticism of them. 
to emphasize what a very limited kind 
of task is assigned to the professional 
soldier in a democratic state. The job 
of our armed services is to train and 
mobilize force, to be used when and 
where force is needed, to be at all times 
ready to defend the national security. 
To do this military power must be able 
to move fast, to make quick and final 
decisions, and to protect its plans and 
movements by complete secrecy. It can- 
not afford the luxury of the deliberate 
procedures, the free and open discus- 
sion, and the scrupulous concern for 
minority rights which should character- 
ize the work of the political branches of 
government in dealing with public pol- 
icy. The professional soldier is trained 
to do his work in a context in which 
independence of thought, freedom of 
speech, and especially the freedom of 
criticism seem to spell insubordination. 


E FOUGHT World War II with 

a minimum sacrifice of civil liber- 
ty. We preserved freedom of speech 
and press, and we avoided the hysterical 
witch-hunting which went on during 
and after World War I. The one black 
spot on our record resulted from the 
intrusion of the Army into the area of 
civilian life. I refer to the removal 
from their homes by military force of 
70,000 American citizens of Japanese 
origin, against no one of whom were 
any charges of disloyalty or subversive 
activity brought, and their imprison- 
ment in concentration camps for the 
duration of the war. These citizens 
were given much more summary and 
brutal treatment than were most of the 
enemy aliens in our midst. 

When at the close of the war the 
Supreme Court, by a divided vote, held 
this mass evacuation constitutional, the 
best rationalization it could produce for 
its decision was that the evacuation was 
a fait accompli, and it was too late to 
do anything about it. In time of war, 
said Mr. Justice Black, we must trust 
our military commanders, and “we can- 
not—by availing ourselves of the calm 
perspective of hindsight—now say that 
at that time these actions were unjusti- 
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fied.” But the calm perspective of hind- 
sight makes it very clear that the Army 
made a cruel blunder which thoughtful 
and informed people in increasing num- 
bers regard as a national disgrace. 


Occurrences like this must put us 
and keep us on our guard. We must 
see to it that the soldier sticks to his 
soldiering. To turn over to the Army 
the intricate and fundamental problems 
of national policy involved in the con- 
trol of atomic energy, or to turn it 
loose on the delicate task of dealing 
with disloyalty or subversive activity 
in our civilian population is to invite 
the most serious trouble. To take the 
policeman off his beat and put him at 
the job of running the public schools 
or passing the city ordinances is both 
bad democracy and bad administration. 
He will bungle the new job, and he 
will have to neglect the one for which 
he is trained. 


In our present semi-hysterica! feeling 
of insecurity, we should not allow our- 
selves to be frightened into inviting our 
armed services to take over tasks which 
are nonmilitary, and we should be vigi- 
lant to see that the military-minded 
camel does not get his head under the 
tent. 


LAY before you as a second prin- 
ciple that secrecy is the enemy of 
both science and democracy. Secrecy 
destroys that freedom of intellectual 
life upon which the advance of knowl- 
edge depends; it prevents the open and 
responsible management of the affairs 
of a democratic state. Our national 
security requires secrecy with respect 
to many things—our weapons of war, 
our military and naval strategy, and all 
matters which, if known, would increase 
our vulnerability to attack. 


The Government has decided that 
what we have learned and are in the 
process of learning about the atomic 
bomb and its scientific context must be 
rigidly safeguarded. And it follows, of 
course, that wide discretion must be 
given to the responsible officers whose 
job it is to see that these secrets are 
kept. The great and persistent danger 
is that the secrecy necessary to military 
success in time of war will be needlessly 
continued in time of peace, and that 
under the pretext of protecting the 
national safety we shall withdraw from 
the area of common knowledge and free 
public discussion matters having noth- 
ing to do with national safety. 


It would be presumptuous for me to 
explain to this group the chilling and 
crippling effect of secrecy upon scien- 
tific work. You know from experience 
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what I know from hearsay, and many 
of you have publicly urged this point 
far more effectively than I can. But 
any man who is engaged in trying to 
advance the frontiers of knowledge in 
any field, be it nuclear physics, biology, 
economics, or government, knows how 
costly and frustrating it would be to 
be cut off by walls of secrecy from his 
colleagues and his critics. 


E KNOWS how valuable and es- 
sential it is to discuss his prob- 
lems freely, to exchange information 
and receive suggestion, either in con- 
versation with fellow-workers or 
through the pages of scientific journals. 
He knows how vitally important is the 
scrutiny and criticism of other experts, 
both in keeping him keyed to his own 
highest level of performance, and in 
correcting his mistakes. He knows how 
wasteful is the duplication of scientific 
effort which results from barriers which 
prevent men working on the same re- 
search from knowing that they are 
doing so and pooling their results. He 
knows how almost impossible it is to 
train younger scientists, or to persuade 
younger men to seek training as scien- 
tists, when large areas of scientific 
knowledge are marked “verboten.” The 
importance of this last point is high- 
lighted by the recent statement of the 
new Director of the Research Division 
of the Atomic Energy Commission that 
in his opinion most atomic research 
ought to be kept out of our universities 
because such projects impose security 
curbs which are damaging to free 
academic discussion. 


The present passion for secrecy, how- 
ever, is not confined to our scientific 
laboratories or to the production of 
military weapons. It extends into many 
areas in which public policy is made 
and administered, and in which the 
civil liberties of citizens are involved. 
Perhaps we discern here the influence 
of our military men, in whom a zeal 
for secrecy is an occupational disease. 
Congress has given our military au- 
thorities wide discretion to make secret, 
or to “classify,’”” whatever seems neces- 
sary in the interests of national secu- 
rity. This is necessary and proper. Left 
to his own impulses and desires, how- 
ever, the typical military man will 














“classify” just about as much as he 
thinks he can get away with. And many 
other high officers of government will 
follow his example. 


There is good reason to believe that 
many of our present secrecy require- 
ments have nothing to do with the 
national security and have been im- 
posed either through carelessness, stu- 
pidity, or an arrogant desire on the 
part of some public officials to hide 
from criticism behind an impenetrable 
screen of classified documents and trans- 
actions. If this is true, and to the 
extent to which it is true, the normal 
democratic processes of a free people 
are in danger. 


ET me illustrate this point. One of 
the sharp controversies about the 
President’s Loyalty Program, of which 
I shall speak in a moment, relates to the 
power given to the Attorney General to 
designate groups and organizations as 
subversive or communistic without al- 
lowing these groups a public hearing 
or an opportunity to defend themselves. 
Back in 1920, in the midst of one of the 
really pathological orgies of witch- 
hunting in which we have indulged in 
this country, Louis F. Post, then Assist- 
ant Secretary of Labor in charge of 
Immigration and Naturalization, a wise 
and temperate public official, conducted 
hearings to determine whether the Com- 
munist Party and the Workers’ Party 
of that day did in fact advocate the 
overthrow of government by force and 
violence, as charged. The records of 
those hearings are in the National 
Archives. We should study those rec- 
ords, not only for the information they 
contain but for the light they may 
throw upon the usefulness of such 
hearings. We cannot study them, how- 
ever, because they are “classified” un- 
der a rule of the Department of Justice 
that the records and documents of the 
Immigration and Naturalization Bu- 
reau be kept secret for forty years. 


Here is another example. There are 
probably more than two hundred boards 
in the national government now dealing 
with the security and loyalty clearance 
of federal employees. They pass on the 
loyalty of the janitors in the National 
Art Museum and of the scientists doing 
top secret work under the Atomic En- 
ergy Commission. One of these is the 
Industrial Employment Review Board, 
composed of Army, Navy and Air Force 
officers, which reviews the military 
clearance of scientists in laboratories 
controlled by the armed services, or 
working elsewhere on “classified” proj- 
ects for the armed services. So far as 
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I can learn, this is the only board whose 
entire proceedings are “classified.” 

The Atomic Energy Commission not 
only gives a challenged employee a com- 
plete transcript of his hearing, but has 
recently made public a list of eighteen 
criteria by which security clearance will 
be judged.! But the Industrial Employ- 
ment Review Board is under positive 
orders from the armed services to de- 
stroy physically all notes or memoranda 
which a challenged employee or his 
lawyer may have made during the hear- 
ing before the board, and the employee 
is forbidden to discuss his case outside. 
Why does the national security require 
secrecy with respect to the work of this 
board if it is unnecessary in the Atomic 
Energy Commission cases? Is this se- 
crecy rule possibly due to the fact that 
the Army just does not like to have 
people looking over its shoulder and 
criticizing its work? 

However necessary secrecy may be 
in any concrete situation, and on this I 
pass no judgment, I believe that the 
policy of granting broad power to large 
numbers of officials to “classify” infor- 
mation, records, and official proceedings 
is to invite the abuse of that power for 
the purpose of avoiding publicity and 
legitimate criticism. Democracy is 
threatened and responsible government 
is impossible if public officials are al- 
lowed to decide that they will carry on 
their work in the dark. I suggest in 
the words of Lord Acton: “Everything 
secret degenerates, even the administra- 
tion of justice; nothing is safe that does 
not show how it can bear discussion 
and publicity.” 


Y THIRD principle is this: Na- 
tional security does not require 
us to suppress freedom of political and 
economic thought or freedom of asso- 
ciation. We must not allow ourselves 
to be bullied or argued into the fallacy 
that we cannot be safe unless we all 
hold uniform and orthodox opinions and 
consort only with persons of proved 
respectability. Edmund Burke once told 
the British House of Commons, “An 
Englishman is the unfittest person on 
earth to argue another Englishman into 
slavery.” By the same token an Ameri- 
can is the unfittest person on earth to 
tell another American what he shall 
think, what he shall say, and how he 
shall choose his friends. And yet there 
is an unhealthy zeal on the part of some 
Americans to do just this, and an equal- 
ly unhealthy willingness on the part of 
other Americans to tolerate it. This 
is the more insidiously dangerous be- 
cause it goes under the label of Ameri- 
canism. We badly need the sound ad- 
vice of Mr. Justice Brandeis: 


Experience should teach us to be most 
on our guard to protect liberty when 
the government’s purposes are benefi- 
cent. Men born to freedom are naturally 
alert to repel invasion of their liberty 
by evil-minded rulers. The greatest 
dangers to liberty lurk in insidious en- 
croachment by men of zeal, well-mean- 
ing, but without understanding. 


We are now engaged in a gigantic 
security and loyalty clearance program 
for all persons who work for the Gov- 
ernment. I think it is imperative that 
this program be studied with fair- 
minded thoroughness so that we may 
know just how it works, whether it 
violates or threatens our democratic 
freedoms, and what we should do about 
it if it does. Such studies are being 
made. One of great value has just been 
published in the Yale Law Journal,? 
done by members of the Yale law fac- 
ulty. A much more elaborate study is 
now going forward under my direction 
with the aid of foundation funds, and 
since scholars are presumed to do their 
research before they reach their con- 
clusions, I would not offer now any final 
judgments on the government’s loyalty 
and security program, even if time per- 
mitted. I think I may properly com- 
ment, however, on some of the very 
obvious danger signals which are read- 
ily discernible in this program, and I 
shall confine these comments in the 
main to the President’s Loyalty Pro- 
gram, based on the Executive Order of 
March 21, 1947. 


Reduced to its simplest terms, this 
program requires loyalty clearance for 
all federal employees, present and fu- 
ture, in the executive branch, sets up 
machinery and procedures whereby any 
employee whose loyalty is challenged 
may have a hearing, provides an ap- 
peal to a specially constituted Loyalty 
Review Board, and announces a code 
of standards by which disloyalty in an 
employee is to be determined. The basic 
test of disloyalty is whether “on all 
the evidence reasonable grounds exist 
for the belief that the person involved 
is disloyal to the Government of the 
United States.” 


INCE disloyalty, however, is a vague 
and flexible term, the Order goes 

on to state that evidence of it may be 
found not only in various acts which 
are already crimes against the govern- 
ment, but in an employee’s “member- 
ship in, affiliation with, or sympathetic 
association with” groups or organiza- 


1 Published in the Bulletin V (February, 1949), 
62-63. 


2“Loyalty Among Government Employees,” by 
Thomas I. Emerson and David M. Helfield, Yale 
Law Journal, LVIII (December, 1948). 


tions designated by the Attorney Gen- 
eral as “subversive, communist, fascist, 
etc.” The Attorney General has thus 
far listed 123 such organizations, al- 
though the House Committee on Un- 
American Activities assures us that as 
of December 22, 1948, there are really 
562 of them. 


HE loyalty screening of federal 
employees, except those hereafter 
appointed, is about complete. The in- 
vestigative work was done by the FBI. 
Congress has thus far appropriated 
$17,606,000 to pay for the job, and the 
records of 2,350,097 employees have 
been examined. In only 7,667 of these 
records was any sort of derogatory 
information found. Full field investi- 
gation of these 7,667 resulted in disloy- 
alty charges against 1,317. One hundred 
and thirty-four of these resigned, and 
103 others were found by loyalty boards 
to be ineligible for federal employment. 
Several of these have been reinstated 
by the Loyalty Review Board. Some 
members of Congress are very unhappy 
about these results. They feel that they 
have not had their money’s worth if 
not more than 200 disloyal employees 
can be turned up at a cost of 
$17,000,000. 


I wish to direct your attention to the 
following facts about the Loyalty Pro- 
gram and its administration. These are 
the danger signals to which I referred. 


First, the Attorney General’s black- 
list of subversive organizations has 
been of controlling importance in deter- 
mining loyalty. After all, communists 
and followers of the party line are the 
foxes which the hounds are pursuing, 
and “sympathetic association” with a 
front organization is usually regarded 
as pretty conclusive evidence of dis- 
loyalty. Charges against an employee 
have frequently gone beyond the terms 
of the Order and have alleged “sym- 
pathetic association” not with a black- 
listed group, but with an individual 
who is a member of such a group. In 
one case this person was the father of 
the accused employee. 

I think the language of the Loyalty 
Order is a standing temptation to those 
who administer it to test a man’s loyal- 
ty by the conduct, affiliations, and opin- 
ions of his friends and associates al- 
most as much as by his own. Some loy- 
alty boards have resisted this tempta- 
tion, but many have not, and I am 
afraid that the principle of guilt by 
association is in danger of finally domi- 
nating the entire loyalty program. 

Second, the loyalty screening places 
upon any employee whose loyalty is 
questioned the burden of disproving or 
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explaining away the accusations made 
against him. An official closely con- 
cerned with the loyalty program made 
the comment about accused employees 
in general that, if they had been care- 
ful about their associates, had not got 
a dirty record, or had not stubbed their 
toes sometime, they would not be in 
trouble. 


If the mere filing of charges creates 
a presumption of guilt, the plight of the 
employee is doubly serious because the 
charges themselves are often stated in 
vague terms and are based upon evi- 
dence which the accused is not allowed 
to examine and the testimony of wit- 
nesses he is not permitted to confront. 
In one case the entire charge was stated 
in these words, “You are charged with 
being in sympathetic association with 
the Communist Party”—nothing more. 
In another case the charge was, “You 
are reported to be an ideological Com- 
munist.” How does an innocent man go 
about proving that charges like these 
are false? 


HIRD, in loyalty hearings the fol- 

lowing questions have been asked 
of employees against whom charges 
have been brought. Many of you could 
supplement this list from cases with 
which you may be familiar. 


Do you read a good many books? 
What books do you read? 

What magazines do you read? 

What newspapers do you buy or sub- 
scribe to? 

Do you think that Russian Commu- 
nism is likely to succeed? 

How do you explain the fact that you 
have an album of Paul Robeson rec- 
ords in your home? 

Do you ever entertain Negroes in 
your home? 

Do you believe that Negro blood 
should be segregated in the Red Cross 
blood bank? 


Is it not true, an employee was asked, 

that you lived next door to and 

therefore were closely associated with 

a member of the I.W.W.? When the 

employee replied that it was true, but 

that he was eight years old at the 
time, the questioner said, “Children 
are very impressionable.” 

Four, there is reason to believe that 
loyalty boards are perfecting a sort of 
punch-card technique for judging a 
man’s loyalty. If he buys the Daily 
Worker from a newsstand, the fact 
rates so many points; if he subscribes 
to it, the rating is a bit higher. If he 
joined the Washington Book Shop, or 
gave money to the Spanish Loyalists, or 
petitioned for the pardon of Earl Brow- 
der, or as a college student belonged to 
the American Student Union, each fact 
is weighted. I-am not suggesting that 
IBM machines are used, but I am sug- 
gesting that men’s loyalty is being 
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scored py a process not very different 
from the one familiar to all of us who 
read student examinations, with this 
important difference: a teacher will 
usually tell a student why he receives 
a low grade, but the Loyalty Review 
Board in Washington has forbidden the 
agency loyalty boards to give an em- 
ployee any statement of the reasons 
which led to a finding that he is dis- 
loyal to the Government of the United 
States. 


I wish to be wholly fair about these 
matters. I have quoted the worst ex- 
amples I could find of the silly and im- 
proper questions asked at loyalty hear- 
ings. They are, of course, lifted out of 
their contexts. I have no way of know- 
ing to what extent they are typical. We 
do know that many of the loyalty boards 
are composed of able and fairminded 
men who do their unpleasant job as 
scrupulously as it can be done. We 
know further that some of the employees 
who were subjected to stupid and brutal 
questioning were finally cleared, either 
by the board itself or by the Loyalty 
Review Board. 


HEN all this is said, however, 

certain facts still remain. The 
federal employee realizes that the ques- 
tions I have quoted may be put to him. 
He knows that loyalty boards think it 
is important to know what a man reads, 
what newspapers and magazines he 
takes, and what societies he belongs to. 
He knows of cases in which vaguely 
stated charges have been brought, based 
upon irresponsible and sometimes ma- 
licious gossip, against men and women 
in the government, and it has cost the 
accused employee months of agonizing 
anxiety and effort and twelve or fifteen 
hundred dollars to get cleared of those 
charges. He knows that even if cleared, 
the aroma of suspicion will always 
cling to one whose loyalty has ever 
been challenged, and that, in fact, no 
loyalty case is ever finally closed. The 
shroud of secrecy which official rules 
have imposed on all those proceedings 
tends, of course, to increase his sense 
of insecurity. He learns through the 
grapevine that there are many uniden- 
tified ways in which he may have 
“stubbed his toe” in the past or may do 
so in the future, and find as a result 








that a lifetime of faithful service t 
the Government ended by the dreaded 
official letter, “You have been found 
unfit for federal employment.” He 
knows that if this happens to him he 
may never know why he was found 
unfit, since official rules forbid giving 
him this information. 


E HAVE spent or shall spend on 

the loyalty program $17,000,000; 
we have screened more than two and 
a quarter million federal employees; 
we have got rid of some two hundred 
employees, most of whom were “syn- 
pathetically associated” with the wrong 
people. So far as is known, we have 
brought to light no professional or 
amateur spies or saboteurs, no criminal 
or subversive acts. But whether we 
intended to or not, we have managed 
to instill into the mind of every man 
or woman who holds a government job, 
or who wants to hold a government job, 
that he had better read the right books, 
newspapers, and magazines, say the 
right things, and, considering all the 
risks, had probably better not join any 
organization or society at all, since a 
Communist might also join it, and then 
he would become a fellow-traveler and 
be damned forever. We are in the 
process of building up the impression 
that we wish to staff the United States 
Government with people who in self- 
protection will follow two simple rules: 
(1) think only approved and orthodox 
thoughts; (2) in case of doubt, don’t 
think at all. 

May I close by stating again my own 
platform with regard to these problems. 
I believe we must resist the intrusion of 
military authority into areas in which 
the professional soldier in a democracy 
does not belong. I believe that we must 
resist the further extension of secrecy 
in scientific research and in government 
affairs, except in cases of clearest ne- 
cessity, and we should rescue from offi- 
cial secrecy many things which ought to 
be open to public scrutiny and criticism. 
I believe that we must protect the pub- 
lic security without establishing a pro- 
gram of thought control which violates 
freedom of opinion, freedom of expres- 
sion, and freedom of association. I re 
fuse, in short, to choose between free- 
dom and security. I insist that we can 
have both. I think it is a challenge to 
the patriotism and wisdom of the best 
minds in this country to plot out the 
policies and procedures by which we 
can adequately protect our national 
safety without sacrificing the basic lib- 
erties upon which we have thus far 
built a free life for a free people. 
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ATOMIC POWER AND 
ECONOMIC DEVELOPMENT 


Walter Isard and Vincent Whitney 


How will the economic status of the various nations be affected by 
the advent of atomic power? This issue was raised, with particular 
reference to Russia and the United States, by Professor Blackett's 
book, Fear, War and the Bomb, which was reviewed in the February 


Bulletin. 


Professor Blackett based his justification of the Soviet 


opposition to the international management of atomic power 
plants, on the importance of atomic energy for the power-deticient 
USSR, and its comparative unimportance to the power-rich US. 
This thesis is examined in the following article as part of a wider 
treatment of the impact of atomic power on economic develop- 
ment. Walter Isard is Associate Director of the Teaching Institute 
of Economics, the American University, Washington, D. C.; Vincent 
Whitney is Associate Professor in the Department of Sociology at 


Brown University. 


M. S. Blackett’s Fear, War, and 

the Bomb! points up sharply the 
inadequate attention which social sci- 
entists have paid to the implications of 
atomic power. In particular, the sum- 
mary of existing analyses of the eco- 
nomic consequences of atomic power 
found in chapter viii (“Power from 
Atomic Energy”) makes it embarrass- 
ingly clear that so far we lack both a 
clear understanding of the processes 
involved in regional economic develop- 
ment and the general techniques which 
would enable us to analyze the effect 
of technological change on specific econ- 
omies. As a result, the analyses we 
can make here tend toward the level of 
hypotheses. Within such limitations, 
however, we shall try to do two things: 
to summarize what we judge to be the 
likely economic impact of atomic power 
and to support or deny Professor 
Blackett’s arguments where data are 
available.2 

The logical point of departure is an 
examination of the probable cost char- 
acteristics of atomic power. Both so- 
cial and natural scientists, among 
them Professor Blackett, generally in- 
cline toward an unwarranted optimism 
about the competitive cost position of 
atomic power. 

To date, the only authoritative cost 
estimate which has been made public 
is that in the Thomas report? released 
in September of 1946. The authors 
write: 


Based on prices now current, an ac- 
tual power plant designed along the 
lines indicated and producing 75,000 
ilowatts could be built in a normal 
locality in the eastern United States 


T= publication of Professor P. 


for approximately $25,000,000. On the 
assumption that the plant would op- 
erate at 100 per cent of capacity and 
that interest charges on the invest- 
ment would be 3 per cent, the operat- 
ing cost of the plant would be approxi- 
mately 0.8 cents per kilowatt hour.‘ 
But obviously, the ratio between ac- 
tual output and potential output will 
not be 100. Time is required for main- 
tenance and repair operations. Power 
loads are irregular rather than main- 
tained at peak demand. In conse- 
quence, existing steam stations oper- 
ate at their highest levels at an out- 
put of 80 per cent and on the average 
at an output of only 50 per cent of 
capacity.5 Realistic analysis requires 
that the figures for the theoretical 
plant of the Thomas report be ad- 
justed to take into account actual 
operating levels. When this is done, 
the Thomas figures become about 0.94 
cents per kilowatt hour at 80 per cent 
of capacity and 1.45 cents at the 50 
per cent level.® 


T IS instructive to compare the figure 

of 1.45 cents with comparable fig- 
ures given by Schurr’ in Table 1 for the 
cost of generating electricity from con- 
ventional steam stations in various 
areas. 

Clearly, if the Thomas figures are 
realized, the ability of atomic ener- 
gy to compete with conventional pow- 
er sources will be limited.8 This is 
true even in those areas which are re- 
mote from existing fuel sources. 

The cost comparison remains un- 
favorable to atomic energy even when 
it is related to hydroelectric power, 
which ordinarily can be generated at 





the more favorable North American 
sites at costs ranging from 0.05 cents 
to 0.4 cents per kilowatt-hour.® Here 
it is necessary to note that in many 
cases the plant factors are higher, so 
that comparison is best made with the 
figure of 0.94 cents suggested for the 
Thomas plant operating at 80 per 
cent of capacity. 

Such comparisons suggest quite 
forcibly that Professor Blackett, along 
with many others, has been led to 
an over-optimistic interpretation of the 
Thomas figures. We have no basis 
for denying that in the long run atom- 
ic power may prove competitive with 
power based on coal or water resources. 
We shall have to wait and see. But it 
would appear that the Thomas report, 
far from providing data for optimis- 
tic conclusions about the competitive 
ability of atomic energy, should be a 
breeding-ground of pessimism. 


HE California report,1° a second 

study which has been widely 
quoted, envisages a system of primary 
and secondary piles (the latter based on 
denatured plutonium) following the 
outline of the Acheson-Lilienthal re- 
port. The suggested power costs for 
such a system, and after a modest 
allowance of income above expenses, 
vary from 1.1 cents per kilowatt-hour 
with a 20,000-kilowatt secondary pile 
and 0.75 cents with a 100,000-kilowatt 
secondary pile to 0.4 cents with a 
500,000-kilowatt primary pile. In each 
ease a 50 per cent plant factor is as- 
sumed. It must be realized, however, 
that this cost estimate is highly specu- 
lative. This must necessarily be true 
since the figures are not based upon 
the experience of actual pile opera- 
tion.11 The value of these estimates 
is less in the absolute cost figures cited 
than in the suggestion that the opera- 
tion of increasingly larger atomic piles 
will permit a decline in power costs. 
The tendency for kilowatt-hour costs 
to drop significantly as the degree of 
utilization of plant rises depends upon 
the parallel tendency, which the au- 
thors consider reasonable, for a size- 
able portion of the capital cost of the 
atomic power plant to be invariant 
regardless of size.12 Complicated con- 
trol mechanisms, for example, should 
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cost about as much for a small pile 
as for a medium or a large pile. This 
point Blackett and many others have 
not discussed. Yet, as we shall briefly 
demonstrate, here is a factor of first 
importance in the probable unequal re- 
gional development of atomic power. 

We cannot agree then with such 
conclusions as Schurr has drawn from 
the Thomas and California reports 
when he suggests that “the cost of 
generating electricity in atomic power 
plants may be somewhere between 4 
mills and 10 mills per kilowatt-hour, 
or possibly somewhere beyond this 
range.” 13 These figures would appear 
optimistic, and especially so in any 
immediate future. Yet, because such 
favorable estimates of atomic power 
costs lie behind the reasoning of Pro- 
fessor Blackett! and of many other 
scientists, it becomes necessary to 
examine the economic effects which 
atomic power might well exert if it 
were to become cheaper than conven- 
tional methods of steam generation 
and of generation of electricity from 
poorer and as yet undeveloped hydro- 
electric power sites. 


OTENTIALLY of great importance 
P is the possible effect of atomic en- 
ergy upon the location of industry. 

In general terms, industry may be 
divided into broad and overlapping 
categories based upon the importance 
of fuel consumption relative to other 
location factors. Obviously, the devel- 
opment of atomic energy would have, 
at most, slight effect upon the loca- 
tion of industries such as leather, 
in which fuel consumption is incon- 
sequential; or upon those such as 
bakeries, which must remain close to 
consumers regardless of power costs; 
or upon those such as paper and pulp 
products, which consume relatively 
large amounts of power but which are 
primarily oriented to materials or mar- 
kets. Two categories remain to be 
examined: those in which fuel and 
power constitute the major locational 
element, but where the location of 
markets and of raw materials is also 
important; and those in which loca- 
tion is overwhelmingly a function of 
fuel and power. 

A useful example of the last group 
is the major electroprocess industry, 
aluminum. Here power requirements 
have drawn processing plants to cheap 
water-power sources even though 
these have not been near the sources 
of the raw material, bauxite, and its 
derivative, alumina. Twelve per cent 
of the total cost of the manufacture 
of pig aluminum is accounted for by 
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the cost of transport of bauxite and 
alumina from Dutch Guiana and Mo- 
bile, respectively, to the electrolytic 
aluminum plants situated near hydro- 
electric stations. Because of the unique 
mobility of atomic power, the indus- 
try might consider relocation nearer 
the source of raw materials. To do 
so atomic power would have to match 
roughly the present hydro power 
costs of 0.2 cents per kilowatt-hour. 
But, as long as atomic power costs 
remain some 0.12 cents per kilowatt- 
hour above the costs of hydroelectric 
power, any savings in transportation 
effected by relocation would be more 
than wiped out by the higher power 
costs. Since it seems probable that 
atomic power costs will remain well 
above those of water power, at least 
at efficient sites, they appear unlikely 
to cause a relocation of the aluminum 
industry. The same conclusions apply 
to other industries which are strongly 
oriented to existing fuel and power 
sources,15 

Iron and steel are similarly useful 
as an illustration of an industry where 
fuel and power are important but 
where location must at the same time 
be related to raw materials and to 
markets. Coal sites have always offered 
strong attractions for locating iron 
and steel production; but locations at 
ore sites and near markets are also 
attractive. Theoretically, the general 
availability of low-cost atomic power 
at the major ore sites and near the 
markets would make possible a relo- 
cation of coal-oriented producers. But, 
in actuality, a great part of the world 
iron and steel industry is already 
located at ore sites and near markets 
or at strategic transportation points 
between them. 

In the Scandanavian countries elec- 
tric furnaces substitute for the tradi- 
tional blast furnaces. If we take as 
standard the most efficient of these 
furnaces, atomic power at the low cost 
figure of 0.04 cents per kilowatt-hour 
would not be likely to displace coal 
in smelting furnaces in this country 
unless the cost of coal to the industry 


reached about $22 a ton. The extent 
of our cheap, available coal supplies 
makes such a contingency highly un- 
likely; and the situation is roughly 
similar for all other major iron and 
steel-producing areas.16 

When we turn from the discussion 
of specific categories of industries to 
that of the relocation of American 
industry as a whole, the belief that 
such a possibility is an unlikely con- 
sequence of the introduction of atomic 
power is strengthened. Even cursory 
examination of the five major fac- 
tors in industrial location—raw mate- 
rials, labor supply, transportation, 
power, and markets—reinforces such 
a belief. 

There is a band of concentration of 
heavy industry, dominated by iron 
and steel, stretching through the Ap- 
palachian coal fields and _ along 
the Great Lakes Waterway system. 
Grouped around the centers of primary 
activity are the allied processors and 
service industries. The whole is bound 
together by a relatively complex and 
efficient transportation system, which 
is not available in less industrially 
developed areas and which tends to 
maximize profits for most types of 
business in their existing locations. 


ERE too is a cluster development 
of skilled labor, built up gradually 
over a period of time when the country 
was experiencing fairly rapid popula- 
tion growth, a condition which no 
longer obtains. Clearly, a large and 
established labor force is, from an- 
other point of view, a large and es- 
tablished local market. The tendency 
of one locational factor to reinforce 
another is evident.17 
The fact is that the majority of 
American plants already have rela- 
tively favorable locations from the 
point of view of transportation, labor 
supply, power, and markets. The 
strongest dispersive factor is, of course, 
the ability of atomic plants to pro- 
vide power where raw materials are 
located so that transportation costs 
are minimized. But as the brief dis- 
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cussion above of the aluminum and 
the 1ron and steel industries suggests, 
this factor has already been over- 
stressed. In fact, relative fixity of 
these basic industries is in itself a 
major block to any general relocation 
of industry in the United States. The 
strong force of inertia and the vested 
interest in the local area which both 
industry and workers share, serve 
only to cement further the existing 
pattern.1§ 


Obviously, argument based upon the 
economy of the United States may not 
be applicable to other areas. Some 
nations are experiencing a more rapid 
population growth and, as a conse- 
quence, tend toward a more mobile 
labor force and consumption base. Some 
lack the fortuitous distribution of raw 
materials characteristic of the United 
States, which makes possible the min- 
imizing of transport costs. Russia’s 
rapidly growing Magnitogorsk area, 
for example, pays heavy transport 
charges for coal from the Kuznetsk 
basin some thousand miles distant. 
Potentially, the development of atomic 
power would be of especial importance 
in the continued expansion of such a 
strategic area. 


Other examples of industrial reloca- 
tion can be cited, but the over-all num- 
ber is not large. Thus, the possibil- 
ities of change are easily exaggerated, 
especially those related to the decen- 
tralization of industry, which the 
Thomas report suggests as one of the 
outcomes of the utilization of atomic 
power.19 In fact, the contrary con- 
dition can be argued since the prob- 
ability is that generating costs of 
atomic energy would vary with varia- 
tions in size of plant. If so, wide- 
spread adoption of atomic power would 
not spell uniform power costs. Such 
a cost differential might well mean 
the massing of industry in the area 
of large-capacity primary piles with 
their lower power costs and a second- 
ary clustering of industrial activity 
around smaller reactors. The result 
might be a still more highly integrated 
economy. 


CONOMIC factors obviously cannot 

operate in isolation. It is the usual 
expectation that piles sufficiently large 
to yield power in great quantities will 
be constructed for political and mili- 
tary reasons. The builders must be 
the nations which are already indus- 
trialized and which have access to 
existing coal, since these are the na- 
tions which have the capital, the equip- 
ment, and the technical skill to under- 
take the job. Extensive and costly sub- 


sidization will undoubtedly be pre- 
requisite to at least the early stages 
of atomic development. It is reason- 
able to suppose that such piles will 
be constructed in locations where the 
consumption of a substantially in- 
creased power supply is feasible. And 
these locations are largely in those 
areas which are already highly de- 
veloped. 


Dispersion may in some cases be 
dictated as a function of defense. But 
on economic grounds the logical re- 
sult of the introduction of atomic ener- 
gy might well be, not decentralization, 
but increased concentration of industry 
and population. 


T IS not the saving in fuel used 
directly in industry or in the 
generation of electricity for industrial 
use which is the measure of what- 
ever economic welfare derives from 
the widespread application of a cheap- 
er energy source.2® In the United 
States, by way of example, such a 
saving would currently amount to 
less than 1 per cent of our national 
income. Rather, welfare increments 
occur through the application of more 
power-consuming machinery per work- 
er in the productive process and in 
the consequent intensification of indus- 
trialization and the increased rates of 
output which ensue. Adequate analy- 
tical techniques for measuring such 
economic welfare potential have never 
been developed. In spite of this, it is 
possible to make certain preliminary 
observations based upon the energy 
resources, the pattern of historical 
development, and the cultural organiza- 
tion of selected areas.?1 


If we wish to measure the possible 
long-run economic effects of the devel- 
opment of atomic energy upon vari- 
ous regional economies, the logical 
starting-point is the existing potential 
energy reserve of the several coun- 
tries and the likelihood or unlikelihood 
that such potentials wiil be converted 
to actuality. The best data we have 
are rough.22 They emphasize quanti- 
ty where quality is of equal or greater 
importance. They tell us nothing about 
physical barriers to the use of re- 
sources nor of the possibilities of trade 
between resource-poor nations and na- 
tions better endowed, nor of cultural 
resistances to the use of such resources. 


In spite of such deficiencies, our 
best resources tables indicate clearly 
the striking inequality in natural re- 
source endowment among nations. The 
United States, for example, is com- 
parable to Brazil in area, but the dis- 


parity in terms of.energy resources is 
great and in terms of energy produc- 
tion overwhelming. The United States 
ranks high in proportion to area on 
both scores. Brazil’s rank is low. Simi- 
larly, Great Britain and Germany are 
overendowed with resources when 
these are related to area, whereas 
India, Italy, and Argentina, to cite 
three examples, are underendowed. The 
Belgian Congo is an outstanding exam- 
ple of a resource-rich district whose 
potentialities have not been trans- 
lated into energy production. By con- 
tinents, Australia, Africa, and South 
America are areas of meager endow- 
ment in relation to their size. In con- 
trast, North America, Europe, and Asia 
fare well where existent resources are 
compared to total area. 


An understanding of their favorable 
resource base gives, in itself, an in- 
dication why nations like Great 
Britain, Germany, the United States, 
and now the Soviet Union, have be- 
come centers of industrial development, 
whereas other less well-endowed na- 
tions, such as Italy and Argentina, 
have not. 


HE question which naturally arises 
with the advent of atomic energy 
is whether this new source of power, 
derived as it is from ores which can 
be transported anywhere at negligible 
cost, will not, in a trading world, tend 
to erase the energy resource differen- 
tial among nations. Professor Black- 
ett?® appears to consider such a con- 
dition within reason when, in con- 
trasting India and the Soviet Union 
with the United States, he implies the 
possibility of a more uniform economic 
development of the several world re- 
gions. 


But exactly the opposite may occur. 
That is, the chances appear good that 
any lessening of the gaps between na- 
tions in their access to energy re- 
sources will only lead to an intensified 
operation of other differentials. In- 
creased availability of energy resources 
may mean nothing in the face of the 
continuing existence among nations of 
other differences in human and natural 
resources. 


One fundamental difference lies in 
the ethos of national cultures. Rough- 
ly, a distinction may be made between 
those in which cultural orientation is 
achieved through competitive, aggres- 
sive action and thought patterns, and 
those in which non-aggressive traits 
are dominant. Such a distinction be- 
tween what we may loosely character- 
ize as currently aggressive and sub- 
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missive culture types is frequently 
lost sight of when it is suggested that 
a general availability of atomic power 
at relatively low cost will provide the 
basis for an extensive blossoming of 
industrially backward areas. 

The argument may be examined with 
reference to sample areas where ag- 
gressive motivations do not character- 
ize the culture. Latin America fur- 
nishes a number of illustrations. Sev- 
eral of its nations, particularly Brazil, 
have rich undeveloped natural re- 
sources. Lack of cheap fuel and in- 
adequately developed power sites have 
been obstacles to the use of these re- 
sources. But so have political instabil- 
ity, unbalanced and unintegrated re- 
gional economies, and _ inadequate 
transport facilities, capital, and tech- 
nical personnel. Much too frequently 
poverty has been widespread among 
relatively uneducated, easily exploit- 
able populations. 


VEN so terse a summary illustrates 

the social and political resistances 
which may operate, in addition to pure- 
ly economic factors, to limit indus- 
trial advance. It would be a grave 
miscalculation to consider lack of ac- 
cess to energy resources as the only 
cause of the low ratio of developed 
power to land area found in many 
of the economically backward regions 
of the earth. Frequently, further ex- 
amination reveals that these very areas 
are a long way from utilizing what 
relatively meager resources they do 
have. In the light of its excellent 
Wankie coal deposits and the tremen- 
dous resources of the Congo River 
system to which it has access, Rhode- 
sia, for example, clearly cannot blame 
her economic backwardness on a lack 
of energy resources. 

Professor Blackett refers to India.?4 
Here is a country whose energy en- 
dowment is fairly good. Yet, as 
Blackett points out, her per capita 
energy production is low. Again, it is 
not because she is taxing her energy 
resources that her energy production 
remains modest. Rather, there are 
resistances of a most complex charac- 
ter centered in her unique cultural 
heritage and in the related awesome 
population potential, which operate to 
prevent addition of product and, wher- 
ever modest additions do occur, to 
utilize these primarily for the sup- 
port of additional numbers at sub- 
sistance living standards.25 Clearly, 
India has suffered the major handi- 
caps of a poverty of capital and of 
technical skills, a lack of markets for 
consumers’ goods, and political insta- 
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bility and religious strife in an over- 
pupulated country segmented by prac- 
tices of caste and retarded by cultural 
resistances which make Western values 
alien and industrialization unwelcome. 
Thus India’s potential energy resources 
are to a considerable extent unrealized. 
Professor Blackett does not appear to 
take these stubborn cultural and demo- 
graphic resistances into account when 
he suggests that, as between India, 
the United States, the Soviet Union, 
and the United Kingdom, India stands 
to gain the most in the long run from 
any technological developments which 
promise additional supplies of ener- 
gy. At least, the promise of such gain 
is latent. Until her century-old and 
stubbornly-rooted cultural premises are 
destroyed, India appears to us least 
likely to benefit from new power devel- 
opments. 


It seems unreasonable to expect that 
the addition of a new resource, atomic 
energy, will stimulate an economic re- 
naissance in India or, for that matter, 
in those vast areas of the world which 
are economically underdeveloped and 
whose cultures lack aggressiveness. The 
mere existence in nonindustrialized 
areas around the world of such ex- 
cellent and accessible, yet undeveloped, 
hydroelectric power sources as_ the 
Paulo Alfonso Falls in Brazil is strong 
indication of the strength of cultural 
resistances to regional development. 
For most of these areas, which, in 
addition, are confronted by lack of 
capital and of technical skills and by 
small demand for developed power, 
the lethargic ways of the present seem 
likely to be projected into the future 
exactly as they were in the face of 
such a major innovation as the rail- 
road. 


FEW whose cultures have been 

marked by relatively aggressive 
traits, but whose economic development 
has been retarded by a poor access to 
power resources, may, of course, benefit 
more extensively from the development 
of atomic energy. Argentina is a good 
example of such a nation. There is 
every likelihood that Argentina and 
other countries in her category will 
attempt a more extensive industrial- 
ization based on atomic power. While 
such nations will face the handicaps, 
already mentioned, of insufficient capi- 
tal, lack of technical personnel, and, 
at first, of a low demand for power, 
slow but cumulative growth of industry 
and commerce seem the probable out- 
come of the introduction of atomic 
energy. 





In the remaining nations of the 
world—those where extensive indus- 
trialization and commercial activity 
are already an accomplished fact— 
the impact of additional energy devel. 
opment will be collectively unlike that 
in the nations which we have loosely 
characterized as non-aggressive culture 
types. 


ITHIN this collectivity of nations, 

a fundamental division for our 
purposes can be made in terms of avail- 
able energy resources. Such a classi- 
fication gives us, of course, the famil- 
iar “have-have-not” dichotomy. In 
the latter group Italy and Japan are 
standard and serviceable examples. 


In the pre-war period both nations 
were retarded in their economic devel- 
opment by coal and oil resources which 
were inadequate in quantity and in 
quality. As a result, industrial pro- 
duction in both came to be geared to 
a relatively large use of labor and a 
proportionately small use of power- 
consuming machinery. Theoretically, 
there is no reason why atomic piles 
may not supply to Italy, Japan, and 
other nations similarly situated, ad- 
ditional power so that more machinery 
per laborer can be employed. But here 
the restricting factor is again lack of 
capital. Many industries would re- 
quire large quantities of capital to 
effect the transfer to a higher ma- 
chine-to-man ratio. In others, capital 
costs would be more moderate, but, 
taken as a whole, the supply of capital 
and the expense of obtaining neces- 
sary amounts appear to be limiting 
factors which cannot be overcome in 
the short run. To the extent that all 
these resistances may eventually be 
overcome and that more power and 
capital is applied per laborer, nations 
like Italy and Japan will more close 
ly approach the industrial and living 
standards of the United States. But 
it should not be forgotten that the 
markedly greater application of power 
per worker in this country is a fune- 
tion of the greater use of capital in 
the United States than in Japan or 
Italy or even than in Great Britain; 
and such greater use is associated with 
our relatively low cost of capital.26 


Among the “have” nations, some, 
such as France, hold a marginal posi- 
tion. Their energy resources are mod- 
est and insufficient in themselves to 
challenge the industrial supremacy of 
nations whose energy endowment is 
considerably greater. France suffered 
a relative decline in importance with 
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the coming of the Industrial Revolu- 
tion. It is often argued that her loss 
of leadership among Western nations 
relates directly to her failure to 
achieve more complete industrializa- 
tion; and that the latter is a corollary 
of her limited access to energy re- 
sources. Such a thesis is hardly sus- 
ceptible of proof, but it is, at any rate, 
consistent with the present preoccupa- 
tion of French atomic activities with 
the development of a working atomic 
power plant. Other things being equal, 
it would seem reasonable to expect the 
achievement of atomic power to im- 
prove the status of such a country as 
France in the hierarchy of industrial 
nations. Certainly, the differential in 
power potentialities between France, 
on the one hand, and Germany, Great 
Britain, Russia, and the United States, 
on the other, would be narrowed. 

Leaving aside Germany, whose unset- 
tled present makes future speculation 
idle, we may classify the three remain- 
ing nations which are industrially of 
first importance and, at the same time, 
rich in energy endowment, according to 
their stage of economic development. 

Great Britain is a mature economy. 
The period of daring entrepreneur- 
ship which led to her economic su- 
premacy in the period before World 
War I has passed. Her population is 
older and seems likely in the next 
twenty years to decline more sharply 
than that of any other European coun- 
try except France.2* Her fuel situa- 
tion is approaching the critical, part- 
ly because of the disruptions of the 
war period and partly because she 
has tended to use up her better coal 
deposits and is now running into in- 
creasing costs. Also, the lag in mod- 
ernization of mining methods and 
equipment has produced increasingly 
severe repercussions. 


NQUESTIONABLY, Britain is tax- 
ing her energy resources and, as a 
consequence, will press for atomic power 
as a relief measure. Not only are her 
fuel and power costs increasing, but, 
taken as a whole, these costs are already 
above comparable levels in the United 
States. Such considerations make an 
intensive use of atomic energy more 
probable in England than in our own 
country. Once more, the chief limiting 
factor is a lack of capital. Britain 
has less available than has the United 
States and, relative to labor, capital 
is considerably more costly. Yet she 
must somehow make a large invest- 
ment in power-consuming machinery 
if she is to utilize atomic energy effec- 
tively. 


HE long-run effects of atomic 
power upon the economies of the 
United States and of the Soviet Union 
is of peculiar interest and significance.?§ 
Again, we can begin by examining 
the conventional energy resources 
available to each nation. The United 
States has almost two-and-a-half tril- 
lion tons in her coal reserves, an 
amount which is from 50 to 100 per 
cent more than Russia is known to 
possess. Undoubtedly, further geolog- 
ical explorations will improve Russia’s 
relative position. 

When we turn to water-power re- 
sources, we find those of Russia more 
than double our own. In fuelwood and 
peat, too, Russia outstrips us. But 
to balance these the United States 
has superior reserves of both petro- 
leum and natural gas. Our total pres- 
ent energy reserves appear to be at 
least a third greater than those of 
the Soviet Union. And American supe- 
riority is increased by the higher grade 
of its coal reserves and by their ab- 
solute and relative accessibility.29 


Another and more meaningful way 
to measure relative resources is to 
relate energy reserves to land area. 
Since the continental United States is 
only about one-third as large as the 
USSR, it has on this basis four times 
the known energy reserves. Even if 
we think in terms of arable land only 
or of land under crop cultivation, ex- 
cluding the vast areas of the Soviet 
Union which seem hardly suitable for 
agricultural settlement, the present 
balance of established energy sources 
greatly favors the United States. 

The very fact of Russia’s inferior 
energy resources then will encourage 
her use of atomic power to supplement 
conventional energy agents. Moreover, 
we should not be surprised if such 
development, when it does occur, is 
both more immediate and more inten- 
sive than in the United States with its 
superior alternative sources. 

This is made especially likely by 
the relative inaccessibility of much of 
Russian territory to known energy re- 
sources. Vast areas remain industrial- 
ly undeveloped or are dependent upon 
coal which is costly to transport. These 
are the very areas in which atomic 
power can be of maximum service- 
ability. 

Further, the USSR is a country of 
young, vigorous people. And in spite 
of its great cities, these people are far 
less concentrated in cities, with their 
lower birth rates, than are our own. 
Statisticians of the United States Cen- 
sus Bureau estimate that the American 
people will increase from the pres- 


ent 145,000,000 to a probable 163,000,- 
000 in 1970, with a maximum a few 
hundred thousand higher about 1990.30 
Meanwhile Russia, growing far more 
rapidly, will increase within her re- 
stricted pre-war boundaries from 
roughly 203,000,000 people today to 
around 251,000,000 in 1970. By 
1990 indications are that the Russian 
people will not only outnumber us 
markedly but that they will still be 
increasing toward a peak of 350,000,- 
000. It is probable that alone among 
the nations of Europe their rate of 
growth will continue high at the end 
of the century.*! 


OPULATION is important not mere- 

ly from the point of view of the 
somewhat problematic military strength 
to be found in an adequate manpower 
reserve. We must recognize too that the 
exploitation of a new technique, such 
as atomic energy, is likely to be most 
intensive where population is grow- 
ing at a fairly rapid rate. There are 
three major reasons for this. 

First, the risk involved in adapting 
industry to new processes and in sink- 
ing large amounts of capital in plant 
and equipment is less. If over-optimism 
prevails and consumers are unable to 
purchase all the additional products 
made available, the increasing popula- 
tion can serve as an automatic cor- 
rective factor. As people expand, their 
demands expand; and if growth is 
rapid, an initial excess of production 
can be wiped out within a few years. 

Second, a rapidly growing popula- 
tion means a more mobile labor sup- 
ply. This, in turn, makes the exploita- 
tion of a new technique, competing 
with existing techniques, easier and 
therefore more likely. Heavy immigra- 
tion and relatively high birth rates 
have been important elements in the 
tremendous exploitation of American 
resources and in our characteristic 
technological pioneering. Our failure 
to add substantially to our labor force 
in the next decade will be a factor re- 
stricting further development which 
Russia will not experience. 

Third, by 1970 known reserves of 
traditional fuels and power will be at 
least twice as high per capita in the 
US as in the USSR. As our population 
growth ends, while Russia’s continues, 
the differential in our favor should in- 
crease. 

The first point above deserves par- 
ticular development because of the 
frequency with which it is completely 
overlooked. What historical data we 
have strongly suggest that as a nation 


77 








matures, the characteristics of its busi- 
ness leadership change. As population 
growth slackens and the “normal” ad- 
dition of hundreds of thousands or even 
millions of new customers every decade 
ends, as industrial empires and mo- 
nopoly control replace the small enter- 
priser, as output is restricted to yield 
higher profits, as early innovation be- 
comes institutionalized as habitual prac- 
tice, the earlier flexibility of the econo- 
my and of its business leadership di- 
minishes. And this is even more true 
of specific industries. 


There are plenty of examples. Be- 
ginning late in the nineteenth century, 
the British iron and steel industry 
failed almost completely to adopt the 
newer production processes and tech- 
niques. More than that, it refused to 
admit the obsolete nature of the old 
methods to which it clung. And it 
ignored entirely the changing locational 
strategy of ore and coal deposits and 
the organizational changes this de- 
manded. As a result, the British iron 
and steel industry declined in import- 
ance in the world market at a much 
faster rate than the economic facts 
warranted. 


It is more difficult to be frank about 
our own economy in our own time. Such 
frankness will demand recognition of 
growing arteriosclerosis in major sec- 
tions of American industry. Our iron 
and steel industry, basic to the func- 
tioning of our whole economic system, 
would seem to show evidence of in- 
creasingly conservative leadership in 
its reluctance to risk expansion in the 
early years of the recent war and in 
the early postwar period when lack of 
sufficient steel has been critical; in fail- 
ing to take advantage of changing lo- 
cational strategy; in strongly oppos- 
ing such new and “daring” leadership 
as that offered by Henry J. Kaiser; 
and so on.32 


HERE is a strong suggestion in all 
this that American business lead- 
ership is by degrees assuming the more 
conservative position characteristic of 
British enterprise at the peak of its eco- 
nomic ascendancy. What is more, such 
a tendency is likely to be heightened by 
the slowing rate of growth of our pop- 
ulation and its eventual moderate de- 
cline. 


Meanwhile, as Blackett specifically 
notes,°3 Russian business leadership, 
for the most part embodied in the State, 
reflects the immature economy and the 
growing population of that country. 
It appears to be imbued with the spirit 
of aggressive risk-taking which char- 
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acterized American or German business 
leadership at the end of the nineteenth 
century. To the extent that this is 
true, American development of atomic 
energy as a power source is likely to be 
pushed less vigorously than that of 
Russia. This lag may be lessened if 
the government of the United States 
wishes to bear the risk of subsidizing 
experimenting companies. 


N THE face of multiple human vari- 
ables, conclusions about the future 
can never be absolute. It is a conserva- 
tive view, however, that the energy 
resource position of the United States 
relative to that of Russia will deterio- 
rate. In other words, atomic power will 
probably prove in the long run a greater 
addition to the energy resources of 
Russia than to those of the United 
States. Such a statement carries with 
it no implication of American decay. 
If atomic energy is used for peaceful 
purposes, it will improve the absolute 
economic position of both the Soviet 
Union and the United States. 

So far as the long-run economic con- 
sequences of atomic energy for the 
United States and Russia go, we are in 
fundamental agreement with Professor 
Blackett. However, it is equally rele- 
vant, if more difficult, to speak of short- 
run and middle-run developments. And 
it is these which are of crucial impor- 
tance in the determination of policy 
aimed toward international control of 
atomic research and implementation. 

Here we can no longer share Black- 
ett’s position. He has presented com- 
parative data on per capita energy 
consumption in the United States and 
in the Soviet Union which show that 
Russian consumption is approximately 
one-sixth of our own.34 From this he 
infers that the utilization of atomic 
power will permit Russia, like India, 
to make short-run gains sufficient to 
effect a considerable narrowing of the 
gap in energy resources between the 
two countries in a relatively brief peri- 
od of time. In other words, the eco- 
nomic benefits of atomic energy will be 
greater for Russia in the short run as 
well as in the long run.35 

The difficulty with this analysis is 
that it stops with production figures. 
If the analysis is to be meaningful, 
it is necessary to go beyond these fig- 
ures to an examination of energy re- 
sources and of the actual patterns of 
resource utilization. When this is done, 
it becomes apparent that the compara- 
tively low level of Soviet power pro- 
duction is not a function of meager en- 
ergy reserves. Russia is far from press- 
ing on her abundant supplies of coal, 





oil, and water power. What has re 
stricted her development of these re. 
sources is not any problem of insuffi. 
cient supply or of poor quality, or even 
of increasing costs of utilization. Rath. 


er, the hindering factors have involved | 


the need for time in which to accumv- 
late capital, to develop technical and 
training facilities and personnel, and, 
more broadly, to raise the standard of 
living of a people which is increasing 


rapidly in number and at the same | 


time pressing forward with industrial 
development. ; 

It is significant that these same re- 
tarding factors would be present even 
if atomic power were immediately avail- 
able at the same cost as that from con- 
ventional sources. Except in local areas 
of critical power shortage, such as the 
Magnitogorsk-Chelyabinsk-Sverdlovsk 
triangle and the Leningrad district, 
there is little reason to expect that 
atomic power would increase the rate 
of industrialization either in the short 
run or in the middle run. 

The discussion above has assumed 
the availability of low-cost atomic pow- 
er. It is perhaps wise to emphasize 
again that, in the short run at least, 
all available evidence supports the be 
lief that atomic power will cost more— 
and perhaps considerably more—than 
will power from existent energy sour- 
ces. From the economic point of view, 
then, there is little immediate incentive 
for the adoption of atomic power. But 
from an immediate military viewpoint, 
or from a long-run economic viewpoint, 
the major industrial countries are 
pledged to atomic energy development. 
In terms of money this means huge 
subsidization programs for research 
and for construction and operation of 
atomic power plants. It would follow 
that, if our argument is sound, all na- 
tions, including Russia, would have 
much to gain both in conserving f- 
nances for other needs and for stimu- 
lating a more rapid development of 
the program, if technical skills and 
knowledge were to be shared for pur- 
poses of common welfare. 
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FAS Proposes U.N. Distribution of Isotopes 


FEBRUARY 16, 1949 


Mr. Trygve Lie, 

U. N. Secretariat, 

United Nations, 

Lake Success, New York. 


DeaR Mr. LIE: 


It is apparent that the United Na- 
tions negotiations on the control of the 
dangerous aspects of atomic energy 
have reached a temporary deadlock. 
One of the most important fruits of any 
international control plan would be 
international collaboration in the ex- 
ploitation of the completely “nondan- 
gerous” radioactive isotopes. The use 
of these research materials holds the 
promise of substantial progress in medi- 
cine, agriculture, and industry, as well 
as in science. The isotopes can be man- 
ufactured in adequate quantities for re- 
search in facilities which cannot pro- 
duce significant quantities of dangerous 
fissionable materials; consequently this 
activity in no way threatens the peace 
and security of any nation; hence it 
may well be possible to achieve a mea- 


sure of international cooperation in this 
harmless but important field of atomic 
endeavour. 

The international use of radioisotopes 
poses practical international problems. 
The United States Government produces 
such isotopes and distributes them in 
significant quantities both here and 
abroad. Other countries are already, or 
are likely to become, exporters of iso- 
topes. Canada, Great Britain, and 
France have now in operation small 
uranium piles suitable for the produc- 
tion of isotopes in adequate quantities, 
Sweden, Norway, India, and probably 
the U.S.S.R. have early schedules for 
similar installations. Among the inter- 
national problems raised by these de- 
velopments are licensing, safeguards 
for health, standards of measurements, 
distribution procedures, nomenclature, 
and prices, to name but a few. These 
problems cannot wait on, nor are they 
necessarily dependent on, the solution 
of the greater problem concerning con- 
trol of the “dangerous” activities. 


After considerable study and discus- 
sion about the advantages of all nations 
participating in the use of radioisotopes 
for their mutual welfare, the Federa- 
tion of American Scientists proposes 
that the United Nations undertake now 
to supervise the international distribu- 
tion of these new isotopes. The United 
Nations supervision would not only 
solve the problems mentioned above but 
would ensure that the greatest number 
of researchers were at work in the 
small countries as well as the large, 
and hence that the greatest progress 
would be made. It should be empha- 
sized that the supply of radioisotopes is 
almost unlimited and that the facilities 
necessary for participation in this kind 
of research are within the means of the 
smallest laboratory. Another important 
activity of the United Nations agency 
involved could be the collection and dis- 
semination of scientific information con- 
cerning the results of researches done 
in various countries and in various 
fields. 

It is not expected that a limited 
agreement concerning the above con- 
structive elements of atomic energy 

(Continued on Page 95) 
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HE development of nuclear re- 

I actors is one of the most vital 

technical jobs in the world to- 
day. Upon the outcome of this devel- 
opment may depend man’s utilization 
of some of the world’s mest important 
natural resources. These resources 
properly developed and controlled may 
contribute greatly to the enrichment 
of our lives. 

Nuclear reactors are machines for 
the release of energy at a controlled 
rate so that it can be made to serve 
men’s purposes. These reactors grew 
out of the wartime work to develop 
the atomic bomb. Whether or not their 
development will play a major role in 
a peaceful world depends at least in 
part upon the future course of inter- 
national relations; in particular, it de- 
pends upon the effect of these relations 
upon our national policies and upon 
the military applications of atomic en- 
ergy. We must be clear that the de- 
velopment of atomic energy has both 
important military consequences and 
great promise of peace-time usefulness, 
and that these two cannot be separated. 

Nuclear reactors are important for 
both purposes. Most nuclear reactors 
produce fissionable material. If sep- 
arated in a purified state, this material 
may be used as the fundamental in- 
gredient of an atomic bomb. But fis- 
sionable material may also be used as 
the nuclear fuel in a reactor which 
furnishes useful heat or electrical en- 
ergy. It may in the future be used as 
the power source for driving ships and 
perhaps aircraft. 

The first chain reaction was achieved 
in a structure built up of blocks of high 
purity graphite with lumps of uranium 
and some uranium oxide embedded at 
proper intervals. The structure was 
piled up cautiously with a careful watch 
kept, since, as the structure grew in 
size, it finally reached a critical condi- 
tion in which the neutrons emitted by 
the uranium and properly reflected by 
the graphite were adequate to sustain 
the chain reaction. It was soon found 
that the reaction could easily be con- 
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trolled by inserting or removing ma- 
terials which absorbed large numbers 
of neutrons, and thus slowed or stopped 
the process. 

The energy set free by a chain re- 
action is liberated very close to the 
place where each nuclear fission takes 
place and appears as an intense local 
heating. The problem of utilizing this 
energy efficiently is one of the reactor 
development problems. Either to use 
this energy or simply to dispose of it, 
it must be removed by some heat-trans- 
fer agent. In the reactors built during 
the war the heat energy was removed 
by circulating air or water, and the 
heat was really wasted. 

These wartime reactors were con- 
structed because they could be used to 
produce a new element—plutonium. 
This new element is produced by the 
action of the reactor neutrons on the 
main part of the natural uranium, 
which is uranium of mass 238. 


LUTONIUM, like Uranium 235, is a 

fissionable material and can be used 
for atomic bomb production or as a 
nuclear fuel in reactors. These two 
materials have been produced in some 
quantity and together with Uranium 
233, which may be produced from tho- 
rium in a nuclear reactor, constitute 
the materials known today which are 
fissionable with low energy neutrons. 

The reactors in operation today are 
for the most part the result of wartime 
development, though since the war an 
important research reactor which op- 
erates with high energy neutrons and 
with plutonium as nuclear fuel has 
been constructed and put into operation 
at Los Alamos Laboratory. Another 
new reactor of more conventional de- 
sign is nearing completion at the Brook- 
haven National Laboratory. The re- 
actors built in wartime at Oak Ridge 
and at the Argonne National Labora- 
tory near Chicago have been used ex- 
tensively for research and development 


This article is based on a speech given before 
the American Academy of Arts and Sciences at 
Boston on February 9, 1949. 





work, and the Oak Ridge reactor has 
been used to produce most of the radio- 
isotopes which the Commission pro- 
vides to hospitals, schools, and labora- 
tories here and abroad. 

The big reactors at Hanford, Wash- 
ington, built during the war to produce 
plutonium, are in full operation today, 
Major repairs have been made to them 
to insure continued operation. New 
units are now under construction which 
during the current year should provide 
additional plutonium production ca- 
pacity. These reactors all have pluto- 
nium production as their objective. 


T THE end of the war there was a 
great deal of optimism about nu- 
clear reactors. Many technical people 
felt that the development of nuclear re- 
actors could take place with great rapid- 
ity. But they did not fully understand 
the difficulties involved. These difficul- 
ties are now being overcome, and, in 
fact, we now begin to see our way 
through most of them. 

Most troublesome of these difficulties 
was the effect of the intense radiations 
in a nuclear reactor upon the materials 
of which the reactor was constructed. 
In addition, there were corrosion effects 
and difficulties which arose from violent 
temperature differences and tempera- 
ture changes. Some of these difficulties 
had been predicted, but their serious- 
ness was not fully understood until the 
end of the war. While they caused a 
certain amount of back-tracking in re- 
actor development, we stand today with 
a fuller understanding of these effects 
and with a much better foundation of 
knowledge on which to build new re- 
actors. 

For the past two years men in vari- 
ous laboratories of the Atomic Energy 
Commission have been designing new 
reactors. Their design work has, of 
course, been backed up by many experi- 
ments: Scientists have measured many 
nuclear constants; they have carried 
out experiments with near-critical as- 
semblies of fissionable materials and 
reflecting materials; and they have 
studied the properties of new material 
for use in building reactors. This in- 
portant work on reactor components 
comprises roughly a third of the reactor 
development program from a cost stand- 
point and, of course, is vital to the 
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whole program. On the basis of all 
this work, construction plans for sev- 
eral new reactors are now being for- 
mulated. 


Four Reactors to Be Built 


FTER consideration of the designs 
A and proposals which have been 
made for new reactors, the Commission 
has come to the conclusion that four 
new kinds of reactors should be built 
in the near future. These will form the 
backbone of the United States reactor 
development program at the present 
time. They are: 

1. A materials testing reactor which, 
as its name indicates, will be used in 


studying the materials to be employed 
in building reactors. 


2. A Navy reactor designed as a 
land-based prototype of a reactor for 
use in propelling naval vessels of appro- 
priate types. 


3. An experimental “breeder” reactor 
designed to operate with high energy 
neutrons. This will be used to explore 
further the possibilities of breeding— 
that is, producing more fissionable ma- 
terial than is consumed in the opera- 
tion of the reactor—and also of power 
production. 


4. An experimental “breeder” reactor 
designed to operate with neutrons of 
intermediate energy and to explore 
their possibilities for breeding, as well 
as to produce usable power. 


The Commission proposes to go ahead 
with the construction of these four re- 
actors and at the present time does 
not contemplate the construction of any 
other major units as part of the reac- 
tor development program in the next 
year and a half. Plans beyond that 
time will, of course, be determined by 
the results of studies now in progress. 

The materials testing reactor is a 
vital part of the reactor development 
program. The primary purpose of this 
reactor will be to bombard with neu- 
trons reactor construction materials 
contained in test pockets. The neutron 
bombardment is to be of intensity very 
much greater than ever experienced 
before, even in the large production 
reactors at Hanford. Today, we are 
limited as to the neutron intensity which 
we can use. The reactors of the fu- 
ture, we believe, will subject materials 
to very much more vigorous irradia- 
tion. We cannot find out how the ma- 
terials used in the structure or the 
cooling systems or shields of reactors 
will behave until they have been studied 
intensively in this materials testing re- 
actor. It has been in the process of de- 
sign at the Oak Ridge National Lab- 
oratory for the past two years. Plans 
for its construction are now being pre- 
pared jointly by the Argonne and Oak 
Ridge National laboratories. 


The materials testing reactor will 
also produce a relatively large amount 
of energy in a small space. Removal of 
this energy poses one of the central 
problems in the reactor design, but 
solving this problem itself is important 
in the design of reactors of the future. 
The materials testing reactor will also 
provide an intense source of neutrons 
which we hope to use in new physical 
experiments. 

The Navy reactor is now being devel- 
oped by the Argonne National Labora- 
tory, and arrangements have just been 
completed with the Westinghouse Elec- 
tric Corporation to carry these designs 
through to the construction and opera- 
tion of a reactor which we hope will 
serve as the land-based prototype for 
a power source for a naval vessel. The 
fuel elements of this reactor as well as 
those of the materials testing reactor 
will contain uranium enriched in Ura- 
nium 235. Due to the tremendous en- 
ergy content of Uranium 235, a single 
charge of the reactor will provide power 
to propel a ship tens of thousands of 
miles. After depletion, or partial de- 
pletion, the fuel elements will be re- 
moved and replaced by new material 
while the old is reprocessed. Much 
work remains to be done before this 
reactor will become a reality. Today, 
the plans for the land-based unit are 
not yet finished, but we hope that they 
will be completed and that actual con- 
struction on this unit will be started 
in about one year. 

The third major unit in the reactor 
development program is the experi- 
mental breeder or fast reactor. This 
has been under design at the Argonne 
National Laboratory for the past two 
years or more. It is unique among the 
new reactors to be constructed in that 
it will operate with high energy neu- 
trons. It differs from the fast reactor 
now in operation at Los Alamos in that 
it has Uranium 235 fuel elements in 
place of plutonium and it will operate 
at a very much higher power level. 


In addition to the design work which 
has been carried on at the Argonne 
National Laboratory, there has been 
a great amount of experimentation. 
Many of the actual design features of 
the reactor have been under test for 
some time. For example, it seems to 
be desirable to use a liquid metal to 
transfer heat from the nuclear reactor. 
There are many reasons for using a 
liquid metal, but probably the most im- 
portant is that one can thereby obtain 
a high temperature which makes for 
greater efficiency in the conversion of 
heat energy into electrical energy. It 
is also possible to find metals which ab- 


sorb neutrons only slightly. Absorp- 
tion is just a loss of the neutrons which 
might otherwise be used to produce 
fissionable material or radioisotopes. 


We hope that the fast reactor will be 
an important step toward a breeder 
reactor which operates with high en- 
ergy neutrons. This reactor will also 
provide for the conversion of heat en- 
ergy into electrical energy although the 
amount of electrical energy which it 
will produce will most certainly not be 
very large. 

The fourth machine in the program 
is the intermediate reactor now being 
designed and planned for construction 
at the Knolls Atomic Power Laboratory 
in Schenectady, operated by the Gen- 
eral Electric Company. This is so named 
because it operates with neutrons of 
intermediate energy. This reactor will 
contain some reflecting material which 
will lower the neutron energy but not 
as much of such material as it would 
contain if it operated with neutrons of 
low or thermal energy. Up to the pres- 
ent time, no reactor has been built to 
operate in this intermediate energy 
region, and our experience is very 
limited. 

As in the case of the fast reactor, 
the heat energy will be removed from 
the reactor by circulating a liquid met- 
al. It is planned to utilize the heat car- 
ried off by this liquid metal to generate 
electrical energy. It is also planned 
to test the possibility of breeding 
new fissionable material with inter- 
mediate energy neutrons. Whether or 
not such an intermediate reactor will 
be a successful breeder is now quite 
unknown. The designs for this unit 
are now well under way. Preparations 
at the site at West Milton, New York, 
about twenty miles north of Schenec- 
tady, have been started, and it is hoped 
that construction of the reactor will 
start during the current year. 

The present reactor development pro- 
gram is built around the design and 
construction of these four reactors. The 
Commission wants to get ahead with 
them as fast as it can. 


Field Station Planned 


FTER a great deal of considera- 

tion as to how the work on new 
reactors can be pushed forward 
in the coming years at the greatest 
possible speed, the Commission has re- 
cently decided to construct a field sta- 
tion for the testing of nuclear reactors 
under high level operating conditions. 
This field station will become a major 
new installation in the next few years. 
The site for this new installation has 
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not yet been selected but enough pros- 
pecting has been done to determine that 
it will be in the western part of the 
United States. 

This new test station will be essen- 
tially a field facility for the Argonne 
National Laboratory which is the maj- 
or center of the Commission’s nuclear 
reactor development program. The Oak 
Ridge National Laboratory, the Knolls 
Atomic Power Laboratory and the 
Westinghouse Electric Corporation, as 
well as other Commission laboratories, 
will also use this station as a field 
test site. 

Work at the field station will be de- 
vcted to the final development and 
proving under actual operating condi- 
tions of new types of reactors. How 
many new reactors will be built at this 
new site in the next few years will de- 
pend upon the whole course of reactor 
development. At present it is definitely 
planned to build there two of the four 
reactors now on the drawing boards— 
the materials testing reactor and the 
Navy power reactor. Looking to the 
long-range development of reactors, it 
is likely that in the future several ad- 
ditional reactors will be built at this 
new location, as well. For this reason, 
many of the same security, safety, and 
operation requirements that governed 
the selection of the Hanford site nec- 


essarily apply in the selection of the 
new test site. 


While the primary purpose of the 
new site will be the testing of new re- 
actors, it is planned that facilities for 
the chemical processing of reactor fuel 
elements and the recovery of useful 
material, as well as the concentration 
and handling of fission products from 
the reactors, will also be provided there. 
Some experimental work will be carried 
out with reactors at the field test sta- 
tion, but laboratory and service fa- 
cilities are expected to be kept at the 
minimum needed for operations at the 
site. 


Long-Range Plans 


N ADDITION to the four reactors 
which are now definitely planned 
for construction, several others are 
being studied. Depending upon the out- 
come of these studies, definite plans 
for construction of additional units may 
be formulated in the future. 

Probably most exciting of these and 
also most long range is the develop- 
ment of a nuclear reactor to power an 
aircraft. During the past two and one- 
half years a project to study this pos- 
sibility has been carried out by the 
Fairchild Engine and Airplane Cor- 
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poration under the supervision of the 
Air Forces and in cooperation with the 
Commission. This project is called the 
NEPA project which is short for Nu- 
clear Energy for the Propulsion of 
Aircraft. 

Recently at the suggestion of the Re- 
search and Development Board of the 
National Military Establishment, the 
Commission provided for an extensive 
review of the whole subject of propul- 
sion of aircraft by a nuclear reactor. 
This review was conducted under the 
supervision of the Massachusetts In- 
stitute of Technology and constitutes 
the most definitive assessment of the 
possibilities in this field. At the mo- 
ment, this survey, called the Lexington 
Project Report, is being studied, and 
its conclusions are being used to formu- 
late new plans for Commission work 
in this field. 


The main part of the reactor develop- 
ment program is built around the con- 
struction of units which utilize fission- 
able material in purified or enriched 
form as the fuel elements. The produc- 
tion reactors in use at Hanford utilize 
natural uranium for fuel. One of the 
questions now under consideration is 
whether a practical reactor can be con- 
structed using natural uranium for 
fuel and designed to operate primarily 
for power production, with minimum 
replacement and reprocessing of fuel 
elements. The question of the feasibil- 
ity of such a unit is closely tied to the 
development work on reactor materials 
now being carried on as an important 
part of the reactor development 
program. 

A third new possible type of reactor 
is, in our specialized vocabulary, called 
a homogeneous reactor. All reactors 
constructed so far, except for one small 
experimental unit, have been built upon 
the principle of embedding fuel ele- 
ments in other materials which are then 
used for cooling, reflecting, and mod- 
erating purposes. For many years the 
question has been studied and restudied 
from time to time to see whether it 
would be feasible and practical to make 
a reactor in which these elements were 
all mixed together uniformly—hence, 
the term “homogeneous reactor.” We 
hope that these studies can be carried 
further, since, if they should prove 
successful, there is the interesting pos- 
sibility that the nuclear reaction, the 
removal of energy, and the reprocess- 
ing of nuclear fuel could all be put 
together in one extended unit. 

Studies are also being carried out on 
the design of a simplified research re- 
actor. We hope that such a unit, de- 
signed primarily for research purposes 





and the training of new technical peo- 
ple in this field, can be built on a much 
more modest cost basis than any of the 
reactors which we have discussed here, 


Will Atomic Power Be Economical? 


HE question is always raised in 
reactor development as to how 
much of the work is devoted to peace- 
time development and how much is de- 
voted to military applications. While 
one of the units which the Commission 





proposes to build is designated pri- 


marily as a source of power for a naval 
vessel, the work on this reactor as well 
as the work upon the others will apply 
both to military developments and to 
peacetime developments. No sharp di- 
viding line between these applications 
of reactors can be made. 

The question is also raised: “Will 
nuclear power be economical?” It is 
one of the aims of the reactor develop- 
ment program to answer this question. 
Today we do not have adequate infor- 
mation to make a sensible estimate. It 
looks as if it might be possible to de- 
velop economical power from nuclear 
reactors, but many improvements and 
simplifications will be necessary. 


Because the weight of fuel required 
by a nuclear reactor is small, its possi- 
ble usefulness as an economic source 
of power may first be demonstrated, if 
at all, in remote regions which today 
do not have hydroelectric or steam 
power available. In terms of compe- 
tition with other fuels where these are 
easily available, the economic problem 
is much more difficult. The answer to 
the question whether nuclear power 
will be economically feasible must 
await the outcome of the reactor de- 
velopment program now gathering 
headway. 

The present reactor development pro- 
gram should tell us whether it is tech- 
nically feasible in a small-scale plant 
to produce electrical energy from a 
nuclear reactor. If the results are fa- 
vorable, it will then be possible to de- 
sign a larger scale reactor for the de- 
velopment of electrical energy, and, in 
the course of this development, it 
should become clear whether this possi- 
bility is economically feasible. Within 
eight to ten years such a unit should 
be in operation. But for nuclear en- 
ergy to have any significant impact 
upon the country as a source of elec- 
trical energy would take much longer, 
even granting economic feasibility. 

In view of the meagerness of definite 
information about the long-range fu- 
ture of nuclear reactors, I suppose that 


(Continued on page 94) 
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AEC FIFTH SEMIANNUAL REPORT: 


SECTIONS | AND Il 


Of the semiannual reports which have been made by the Atomic 
Energy Commission, the Fifth, presented to Congress on February 
1, 1949 is the most comprehensive. Its scope is indicated in Mr. 
Lewis's comments on page 94. The Bulletin, following its practice 
of publishing extensive selections from these reports, here presents 
the Foreword and the first two sections. It hopes to give space to 
other sections in forthcoming issues. 


WO years ago, the United States 
T Atomic Energy Commission was 

established under the Atomic 
Energy Act of 1946, which sets forth 
the broad policies and objectives of the 
national atomic energy program. 


During these two years the trouble 
spots which threatened continuity of 
production of fissionable materials have 
been largely eliminated. The weapons 
situation has been greatly improved. 
Important additions have been made to 
scientific and technical knowledge. A 
program for the development of nuclear 
reactors aimed at the possible produc- 
tion of power and the breeding of new 
fissionable materials has been formu- 
lated and is being vigorously prose- 
cuted. 


A reorganization of the Commission’s 
principal office to meet operating re- 
quirements is nearly complete, and the 
addition of new key personnel has ma- 
terially strengthened the Commission’s 
staff. The Office of the Director of In- 
telligence has been established to cor- 
relate and evaluate information on 
foreign atomic energy developments. 
This office maintains close collaboration 
with other intelligence agencies of the 
Government. 


This Fifth Semiannual Report of the 
Commission to the Congress, recording 
an expansion of effort in all phases of 
atomic energy development, is prepared 
against a background of world affairs 
which makes it necessary for the Amer- 
ican people to maintain self-imposed 
restraints on the dissemination of a 
vast amount of data acquired since the 
beginning of the atomic energy enter- 
prise in 1939. 


Since that time, the American peo- 
ple have invested more than $3,000,- 
000,000 in atomic energy, starting with 
the first allocation of $6,000 in 1940 
and including $342,000,000 expended by 
the Commission in 1947 and about 


$525,000,000 in 1948. The accounting 
to the American people for the expen- 
diture of such sums, under restrictions 
which preclude normally free and open 
analysis, places the Commission in a 
position not fully consistent with the 
traditional methods of public account- 
ability and management. Nevertheless, 
as the scope of this and earlier Com- 
mission reports indicates, a wide area 
of reporting is entirely feasible. 


This report, and a subsequent spe- 
cial report on Reactor Development, 
which the Commission will submit to 
the Congress in the near future, are an 
attempt to provide information on 
plants and on operations essential for 
an understanding of the purposes and 
results of the nation’s heavy expendi- 
tures for atomic energy development, 
and the problems and difficulties en- 
countered in the program. 


The report indicates expansion and 
improvement all along the atomic en- 
ergy development chain, from the mines 
to the ultimate use made of fissionable 
material. Activity has stepped up 
steadily in 1948. The first year of the 
Commission’s stewardship of the atom- 
ic energy project, 1947, was largely 
spent in analysis and planning, with 
a start made on needed expansion. In 
1948 the full program of long-range 
development got under way. Actual 
production operations were improved 
and output increased. The fact is, how- 
ever, that the important research and 
development problems in atomic en- 
ergy have yet to be solved. 


By the year’s end the United States 
atomic energy program had attained a 
momentum which, if sustained, the 
Commission believes will maintain and 
increase the nation’s lead in atomic 
energy development. 


This report has been published by the U. S. 
Government Printing Office under the title, 
Atomic Energy Development, 1947-1948. Price 
45 cents. 





But there are a number of phases of 
the operations where the rate of prog- 
ress has not been satisfactory. These 
include: adequate budget and account- 
ing reporting; cooperation and exchange 
of information with industrial firms 
not actually participating in the pro- 
gram; personnel security clearance 
procedures; recruitment of scientific 
and technical talent; policies, proce- 
dures, and operations in both the issu- 
ance and the control of information. In 
addition, ,work on the solution of a 
number of research and development 
problems referred to in the report has 
not progressed as rapidly as it can and 
WHHL. 2 20 
[The report continues with acknowledg- 
ments of the cooperation of other agen- 
cies of Government—the Department 
of Justice, the General Accounting 
Office, the Department of the Interior, 
the Military Establishment, and the 
Department of State.] 

Relationships with the United King- 
dom and Canada in the field of atomic 
energy have continued under the guid- 
ance of the Combined Policy Commit- 
tee of the three nations, of which the 
Secretary of State of the United States 
is chairman. This committee was first 
established in 1943, The members for 
the United States, in addition to the 
Secretary of State, are the Secretary 
of Defense and the Chairman of the 
Atomic Energy Commission. .. . 
[Here follow passages noting the re- 
ports made to the Joint Congressional 
Committee on Atomic Energy and 
acknowledging the services of the Gen- 
eral Advisory Committee, other advis- 
ory committees, and of W. W. Waymack, 
who resigned from the Commission in 
December, 1948.] 


1. PRODUCTION 


RANIUM 235 and plutonium are 

the fuels of atomic energy. The 
amount of these fissionable materials 
available is a significant measure of 
the national wealth. It determines how 
many atomic weapons the American 
people can build for defense and the 
number and the power of the atomic 
machines—nuclear reactors—they can 
operate for the application of the new 
energy to all departments of the na- 
tional life. 
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In consequence, the production of 
these fissionable materials is of key im- 
portance in the United States atomic 
energy program. It is a huge and com- 
plex undertaking, beginning with the 
search for uranium ores and ending 
with Uranium 235 and plutonium. It 
is at the same time one of the largest 
integrated industrial operations in the 
world and the newest. Eight years ago 
many of the mines from which uranium 
ore is dug were not even staked out, 
and none of the gigantic plants where 
production of Uranium 235 and pluto- 
nium takes place had been designed or 
even imagined. 

The wartime builders of these plants 
worked without any precedent or pat- 
tern, without proof that the product 
would have any value. Considerations 
of economy or maximum yield or dur- 
ability did not govern the planning for 
plants. Time was the governing re- 
quirement: The single over-riding ne- 
cessity was to get pure Uranium 235 
and plutonium in a hurry. The build- 
ers knew that if these substances ac- 
tually did release atomic energy in use- 
ful quantity, the concentrated efforts 
of scientists and technologists all over 
the world would probably be able to 
develop better processes and plants. 
Even if they succeeded, therefore, they 
believed that most of the giant struc- 
tures they built were expendable. Ac- 
tually, many of the plants are still serv- 
iceable. Others, as expected, have near- 
ly outlived their usefulness. 


After the explosion of the bombs 
over Japan, the future of the entire 
enterprise came under discussion in 
Congress. For a period of more than a 
year, the Manhattan Project continued 
to operate the existing equipment, mak- 
ing only the necessary replacements, 
additions, and improvements. Major 
projects were necessarily deferred. As 
a consequence, by January 1, 1947, the 
time when the Atomic Energy Com- 
mission became responsible for the en- 
terprise, some of this original equip- 
ment and even entire plants had al- 
ready been made obsolete by the ad- 
vance of nuclear science and technology. 


The AEC Program 


URING its first two years of opera- 
tion, therefore, the Commission 

has carried on two full-scale operations 
simultaneously—maintaining and _ in- 
creasing output of fissionable materials 
and modernizing facilities and increas- 
ing production capacity for the future. 
The Commission began by renovating 
and improving those facilities that were 
most essential. These improvements 
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enabled the Commission to close cer- 
tain inefficient plants and thus reduce 
personnel and other costs. 

At the same time, the Commission 
enlisted the help of scientific institu- 
tions and industrial concerns in study 
and improvement of every stage of the 
production process from mineral explo- 
ration to the final purification of Ura- 
nium 2385 and plutonium. Dividends 
from this work have come rapidly. Im- 
proved operating techniques and equip- 
ment already have gone into operation. 
At many stages of production, however, 
knowledge gained could be put to work 
only by building major additions to 
existing plants or entirely new units 
that could make use of new methods or 
materials discovered. 

Furthermore, in order to increase 
capacity for, as well as efficiency of, 
production, it was necessary to carry 
through a major plant construction pro- 
gram extending over a period of five 
years. By the end of 1947, the Com- 
mission had drawn the broad outlines 
of this program; some designing had 
been completed, many engineering prob- 
lems solved, quantities of materials 
and equipment procured, several con- 
tracts let; and preliminary construc- 
tion was under way. 


The Second Year 


Y THE spring of 1948, the building 
B of these new major facilities for the 
production of fissionable materials had 
become the greatest single construction 
program in American peacetime his- 
tory. Work which eventually would 
cost more than 700 million dollars was 
under way. It centered at the Hanford 
(Wash.) Plutonium Works. The con- 
struction there now employs close to 
15,000 workers. By late 1948, in the 
nation as a whole, 20 plants were un- 
der construction or major alteration. 
Improvements were completed or well 
advanced on others. 

With better facilities and processes, 
the production system turned out more 
fissionable materials during 1948 than 
in 1947, and in spite of higher wages 
and greater costs of materials, the aver- 
age cost of product is less per pound 
today than it was a year ago. The 
yield of product from each ton of raw 
material continued to grow because of 
a reduction of the amount of uranium 
lost in factory wastes. During 1947, 
the fissionable materials industry had 
faced the possibility that the break- 
down of worn, corroded, and outmoded 
equipment might interrupt production. 
But by the end of 1948, the additions 





and repairs made to plants had reduced 
this danger. 

In the production speed-up of 1948, 
the Commission put equal emphasis on 
construction and repair of plants and 
on research and development work 
aimed at greater efficiency in the op. 
eration of the expanding plant. During 
the year, the scientists and technicians 
working on process studies pointed the 
way toward new economies and better 
yield; they redesigned equipment and 
worked out alterations to plants and 
new designs that would further in- 
crease production and reduce cost. 
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Today, at the close of 1948, fission- 


able-materials production extends into 
at least 15 states of the nation from 
coast to coast. It is carried on in 30 
separate plants at 25 locations. It em- 
ploys tens of thousands of workers. To 
house and sustain people who work in 
its major plants requires two large 
communities with a combined popula- 
tion of more than 50,000. At 285 mil- 
lion dollars, the cost of this operation 
is about 45 per cent of the nation’s 
atomic energy budget for the fiscal 
year, 1949. 

The success of this gigantic produc- 
tion program depends upon the par- 
ticipation of American industry. Nine 
out of every ten of the people in the 
program work for the Commission’s 
contractors, who perform the specific 
tasks assigned by contract. There are 
now some twenty of these operating 
and service contractors, in addition to 
hundreds of suppliers of materials, 
equipment, and services. Major con- 
tractors and suppliers of special equip- 
ment are becoming acquainted with the 
unique problems and skills of the new 
industry. In some important parts of 
the work, such as the mining of raw 
materials, the making of radiation de- 
tection instruments, and the synthesis 
of compounds containing radioisotopes, 
it is now possible for private industry 
to take the lead—to develop indepen- 
dently materials or equipment required 
in the atomic energy business. 


The Production Chain 


HE diagram on page 85 shows the 

successive steps in the production 
and use of Uranium 235 and plutonium: 
The procurement of raw materials, their 
refinement into feed material for the 
main plant units at Hanford and Oak 
Ridge, Tenn., the creation or extrac- 
tion from them of fissionable materials, 
and the utilization of the fissionable 
materials in weapons and nuclear re- 
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actors. Engineers, industrialists, work- 
ers, and scientists, by their combined 
efforts in the past two years, have 
brought about substantial gains in 
efficiency and yields at various stages of 
these processes. Considerations of na- 
tional security make impossible detailed 
public reporting of much of this prog- 
ress. It is possible in this report, how- 
ever, to recount only in outline the ad- 
vance in the manufacture of fissionable 
materials; detailed reports could sup- 
ply to a potential enemy the key to 
important processes evolved by this 
nation’s effort. 


Raw Materials 


RANIUM, the raw material of 
atomic energy, is not a rare metal; 
it is distributed widely throughout the 
earth’s crust, in the proportion, rough- 
ly, of six parts to every million. But 
few ore deposits rich in uranium have 
been found. Before the war, it was 
used principally as a pigment in the 
ceramics industry and was essentially 
a byproduct of radium or vanadium ore. 
Uranium first acquired a commercial 
interest about the beginning of the 
century when radium was discovered 
and put to use. Radium is always as- 
sociated with uranium. Following the 
discovery of the rich uranium-radium 
deposits in the Belgian Congo about 
1920, there was very little interest in 
the search for uranium until its use in 
atomic energy was understood. Since 
then, uranium has been the object of 
intensive search in every part of the 
world. Nearly every country is spon- 
soring exploration for it, and in most 
countries any production is under gov- 
ernment control. (Appendix 11 of the 
report gives Executive Orders 9908 and 
9829.) 

The search is not for high-grade de- 
posits only, but also for low-grade 
materials containing only a few pounds 
of uranium per ton. Scientists and min- 
ing engineers are developing and im- 
proving methods for extracting urani- 
um from low-grade ores—from carno- 
tite ores in the United States, for ex- 
ample; from Swedish oil shales; from 
South African gold ores; and from 
other materials containing small quan- 
tities of uranium. 

The United States continues to re- 
ceive most of its uranium from the 
Belgian Congo and Canada. 

Our own country has produced little 
uranium. Such production as we have 
had has come from the low-grade car- 
notite ore of the Colorado Plateau, 
which has been mined primarily for 
vanadium, with uranium recovered as 
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a byproduct. In the past, much of the 
uranium was allowed to go to waste. 
During the war, the Manhattan Project 
operated two plants for extracting ura- 
nium from the waste material or “tail- 
ings” from these mills. The plants 
were dismantled after the accumulated 
mill tailings had been processed. 

The raw materials situation faced by 
the nation in early 1947, therefore, 
when the Commission became respon- 
sible for the program was as follows: 


The vital atomic energy enterprise 
was largely dependent upon remote 
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sources of uranium; only insignificant 
amounts of byproduct uranium were 
being obtained domestically. 

Known domestic sources were prin- 
cipally in the form of low-grade ma- 
terial, and economical methods of ex- 
tracting uranium had to be developed. 


The program since initiated by the 
Commission includes extensive explo- 
ration throughout the continental 
United States and Alaska, incentives to 
prospectors and mining companies, and 
research to develop and improve meth- 
ods for processing uranium ores. The 
United States program is still depend- 
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ent upon foreign sources of uranium, 
and the Commission is doing every- 
thing possible to increase supplies pro- 
cured from abroad. 


The purpose of the domestic program 
is to develop production to the fullest 
extent consistent with a sound econom- 
ic policy. Plans also are being pre- 
pared for utilization of low-grade mar- 
ginal deposits. 


The organization and first steps of 
the Commission’s program are described 
in its Third and Fourth Reports to the 
Congress (issued in January and July 
1948).1 A Raw Materials Office was 
established at Washington headquar- 
ters, assisted by an Advisory Commit- 
tee on Mining and Exploration, both 
staffed by experienced mining engineers 
and geologists. A local office was opened 
in the Colorado Plateau area at Grand 
Junction, Colo. Programs of explora- 
tion and research were expanded: the 
former to develop sources of ores, the 
latter to discover how best to extract 
uranium from these ores, particularly 
low-grade ores. To enlist the Ameri- 
can mining industry and prospectors in 
the activity, the Commission, early in 
1948, established Government-guaran- 
teed prices for domestic ores and a 
bonus for production from newly discov- 
ered deposits. (Appendix 4 of the re- 
port lists the regulations.) 


The Program Today 


URING the latter half of 1948, 

progress was made in all phases 
of the program: exploration, research, 
process development, and procurement 
of ores. Private industry was taking 
active part. 


Exploration—Government explora- 
tion in the United States for uranium 
and other ores needed in atomic en- 
ergy development is carried on by the 
Commission’s own geological staff and 
by the United States Geological Survey 
of the Department of the Interior, an 
agency well fitted by experience, equip- 
ment, and personnel for the task. The 
Government exploration consists of re- 
gional! mapping, extensive geological 
investigations, investigation of mine 
and mill residues, and diamond drilling 
for new deposits. It is exploration of 
a “long-shot” nature, which would not 
be economic for private industry, and 
is conducted mainly on public lands. 


Recent general reconnaissance has 
resulted in the finding of two formations 
of uranium-bearing shale. Several areas 
were found in Alaska that warrant 
further investigation. Major explora- 
tion, however, was carried on in the 
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Colorado Plateau region. The United 
States Geological Survey stepped up 
its diamond drilling to a rate of 200,- 
000 feet per year. AEC’s own Explo- 
ration Branch prepared to enter this 
work on a smaller scale. 


Meanwhile, the announcements of 
guaranteed prices and bonuses stimu- 
lated a large public interest in the 
search for uranium. During the third 
quarter of 1948 alone, prospectors sent 
to the AEC for examination close to 
800 samples, some of which contained 
enough uranium to warrant field in- 
vestigation. (Appendix 4 of the report 
explains the procedures to be followed 
in submitting samples.) 

Research and _ Investigation.—The 
Commission’s contractors for raw ma- 
terials research—the Battelle Memorial 
Institute, the Massachusetts Institute 
of Technology, the Carbide and Carbon 
Chemicals Corporation, the Dow Chem- 
ical Company, and the United States 
Bureau of Mines among others—are 
developing methods for processing low- 
grade uranium-bearing materials. 


Of the five vanadium plants that op- 
erated in the Colorado area during the 
war, only two are now at work; and 
these are selling byproduct uranium 
to the Government. The Commission’s 
plan is to put the three idle plants 
back to work with production of urani- 
um as their primary purpose. As a first 
step, it purchased the mill at Monti- 
cello, Utah, in June, 1948, and engaged 
the Galigher Company of Salt Lake 
City to redesign the plant to improve 
uranium extraction. The Monticello 
plant is expected to be in operation 
by July, 1949. 


Procurement of Ore and Uranium 
Concentrates.—First shipments of ore 
were received July 12, 1948, at the Mon- 
ticello plant, where the American 
Smelting and Refining Company is do- 
ing the purchasing for the Commission 
under a cost-type contract. Before the 
government prices were announced in 
April, miners were able to get only 35 
cents a pound for uranium; now the 
price is about $3.50 a pound including 
haulage and certain allowances. 

It is expected that the new price 
schedule will bring out sufficient ore to 
enable the five plants in the area to op- 
erate at capacity. Present ore reserves 
do not justify additional plants, and the 
exploration program must be vigorous- 
ly pursued in order to assure a reason- 
ably long operating period for existing 
plants. If sufficient quantities of addi- 
tional ore are discovered, expansion of 

1 See Bulletin, IV (March, 1948), 88-96; IV 


(September, 1948), 268-70; IV (November, 1948), 
348-52. 





milling operations can be considered, 
During the year, the Commission ex. 

tended its contracts with the U. §, 

Vanadium Corporation and the Vana- 


dium Corporation of America for Gov. | 


ernment procurement of the uranium 
precipitates which these two companies 
produce in their vanadium mills. The 
new contracts provide that the com- 
panies pay the miners for ore at rates 
no less favorable than those obtaining 
in the Commission’s own ore procure 
ment program. 


Feed Materials 


HE huge and complex plants that 

produce fissionable materials—the 
isotope-separation plants at Oak Ridge, 
and the nuclear reactors at Hanford— 
work on very different principles. Each 
group does require at the start of the 
process large quantities of extremely 
pure natural uranium. The uranium, 
however, has to be fed into the plants 
in very different forms—as a gas at 
Oak Ridge plants, as metal at Hanford. 
As late as 1942, pure uranium in any 
form was a laboratory curiosity. Less 
than three years later, chemical and 
processing plants at a dozen locations 
in various parts of the country were 
turning out tons of uranium feed ma- 
terial, pure beyond any normal indus- 
trial standards. Like most facilities 
in the wartime atomic energy project, 
these plants had to be designed to use 
the processes that looked best at the 
moment, and built in a hurry. In the 
year following the war, some of the 
less efficient units were closed. Some 
plants still operating became obsolete 
as researchers found more efficient 
processes for making the uranium slugs 
and gases for Hanford and Oak Ridge. 


When the Commission took over in 
January, 1947, therefore, it took on a 
twofold task of improving the then 
available plants and processes for mak- 
ing these feed materials, and of getting 
under way a long-range program for 
continuing improvement. Immediate 
necessities were: 


1. Repairing most of the wartime 
plants then in operation, and putting 
others back in operation—to increase 
production capacity, assure uninter- 
rupted production, and reduce health 
and safety hazards to workers; 


2. Installing in the existing plants 
improved processes that could be made 
to work by changing and adding equip- 
ment—to increase production capacity, 
improve the purity of the product, re- 
duce process losses of uranium, and re- 
duce operating costs; 

3. Installing improved methods of 
recovering uranium lost in process and 
an accounting system for keeping track 
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of minute quantities of this important 
substance; 


4. Speeding up the search for better 
methods and machinery. At the same 
time, for the longer term, it was essen- 
tial to plan and design new and greatly 
improved plants to make uranium feed 
materials and to develop better produc- 
tion methods for all of the materials, 
strange to normal industrial operation, 
that are important to the atomic en- 
ergy program. 

These tasks are being accomplished 
with the aid of the most talented indus- 
trial concerns and research institutions 
of this nation. More than thirty con- 
tractors are today engaged in produc- 
ing feed materials and in research 
aimed at improvement in plant and 
methods of production. Among them 
are such organizations as: Battelle 
Memorial Institute, Electro Metallurg- 
ical Company, Harshaw Chemical Com- 
pany, Linde Air Products Company, 
Mallinckrodt Chemical Works, Massa- 
chusetts Institute of Technology, and 
Vitro Manufacturing Company. 


Two Years of Progress 


HE efforts of the men of these or- 

ganizations have stepped up the 
current output of feed materials and 
pointed to the first steps of the long- 
range development. In 1948, they have 
enlarged production capacity, cut op- 
erating costs, and made or planned 
major improvements at each of the 
several stages of feed-materials produc- 
tion. Intermediate inventories in the 
production chain have been raised to 
sound operating levels. 


Assay and First Processing of Ore.— 
The production of feed materials starts 
with raw uranium ore and ore concen- 
trates. These come from either foreign 
or domestic sources. The process starts 
when the raw material is delivered to 
the Commission or its contractors at 
various points in the United States for 
storage and preliminary handling. This 
consists, in general, of drying, crushing, 
grinding, weighing, sampling, packag- 
ing the ore, and chemical analysis of it. 
The analysis (or assay) establishes the 
uranium content of each batch of ore. 
Assay must be very exact. It deter- 
mines payment to the ore-producer and 
is the basis for the record used in ac- 
counting for the uranium through the 
subsequent chain of processes. 


In 1948, the Commission was engaged 
in building additional facilities for the 
Storage and processing of the ore and 
began renovating and improving older 
plants. Contractors have developed 
various process improvements which 
raised output per man-hour, cut costs, 


and improved safety and health condi- 
tions for workers. 


Production of Brown Oxide (UO,).— 
For the second step in producing urani- 
um gas or slugs, the raw feed material, 
which contains many unwanted chemi- 
cal elements, goes to chemical refineries. 
There, a series of complex reactions 
separate the uranium from the impuri- 
ties, and convert it into a highly puri- 
fied uranium oxide—a powder called 
“brown oxide” (UQ,). 


An entirely new plant for extracting 
and purifying brown oxide was built 
and put into operation in 1948. With 
this addition, the brown oxide plants 
operated for the Commission by con- 
tractors at various locations occupy 
fourteen buildings. Thirteen of the 
buildings and all of the equipment used 
for this process are government-owned. 
Approximately 25 per cent of the land 
involved is held by the Government on 
long-term lease. The other building 
and the rest of the land are contractor- 
owned. 


In the past two years, the contractors 
and the Commission have worked out 
improvements to guard the health of 
workers, increase production capacity, 
and reduce costs. Taking 100 as the 
1946 level of cost per unit, for 1947, it 
was 83; and for 1948, 79. 


Production of Green Salt (UF ,).— 
The third process in the production 
chain is conversion of the purified brown 
oxide into a green powder, “green salt” 
(uranium tetrafluoride, UF,). This 
stage involves a novel industrial chem- 
ical process. 


The green-salt plants, constructed 
under the extreme pressure of war, 
were not intended to be permanent. One 
plant was taken out of operation after 
the war but was reopened late in 1947 
to provide additional capacity. The 
Commission is working toward early 
replacement of substandard facilities 
by efficient, safe plants. A major part 
of the processing equipment and some 
of the buildings are government-owned; 
the remainder, either contractor-owned 
or under long-term lease to the Gov- 
ernment. 


Within the past two years, research 
and operating contractors have devel- 
oped improvements, both in processes 
and in the operation of the plants, that 
have lowered costs. Taking 100 as the 
cost level for 1946, that for 1947 was 
91; and for 1948, 84. 


Development work is proceeding on 
plans for permanent facilities. Re- 
search, now in the pilot-plant stage, 


will undoubtedly result in more efficient, 
safer, and more reliable manufactur- 
ing methods. 


Through a considerable part of the 
feed-material processing the produc- 
tion chain is the same regardless of the 
ultimate use of the material. Some of 
the uranium goes through one series of 
operations and emerges as feed materi- 
al for the process producing Uranium 
235 at the gaseous diffusion plant at 
Oak Ridge, or it goes through a differ- 
ent series and comes out as the pure 
metal used in the reactors which pro- 
duce plutonium at Hanford. The metal 
may, of course, also be used in other 
reactors for other purposes. 


Production of Uranium Hexafluoride 
for Oak Ridge.—For use in the gaseous 
diffusion plant, the feed material is 
converted to uranium hexafluoride 
(UF,), which, at somewhat elevated 
temperatures, becomes a gas. 

The hexafluoride plants were con- 
structed under wartime stress and were 
not intended for permanent operation. 
The Commission has under way studies 
on design of more efficient, and less 
costly hexafluoride plants capable of 
long-term operation. These studies 
should be substantially complete by the 
spring of 1949. In the meantime, the 
Commission, to maintain output, has 
made additions to existing plants, and 
the contractors have developed some im- 
provements in processes and equip- 
ment. The plants and land are con- 
tractor-owned, and the equipment is 
government-owned. 


During 1947 and 1948, production 
has increased markedly and costs have 
declined. Taking the cost level for 
1946 as 100, it was 97 for 1947, and 
87 for 1948. 

Production of Uranium Metal for 
Hanford.—In the second, and parallel, 
series of operations, the feed material 
is shipped to processing plants to be 
reduced to extremely pure uranium 
metal. 


To provide additional capacity for 
metal production, the Commission, in 
1948, reopened one of the wartime 
plants which had been shut down in 
1946. 

Because some of these metal-produc- 
tion facilities are unsuitable for long- 
term operation, construction of a new 
metal plant was started in 1948. The 
new plant will incorporate all the tech- 
nological improvements resulting from 
five years’ operating experience; it will 
greatly enlarge production capacity, 
and will provide for safer, cheaper, and 
more efficient operation. The total ca- 
pital investment for this plant is esti- 
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mated at $2,500,000, of which $350,- 
000 had been expended by the end of 
1948. 

Some of the buildings of the metal- 
production facilities and all of the 
equipment are government-owned, and 
the remaining buildings are on long- 
term lease to the Government. 

Since 1946, process improvements in- 
corporated in the metal-production pro- 
gram have decreased operating costs. 
With the cost level of 1946 taken as 100, 
the corresponding level for 1947 was 
79; and for 1948, 75. 


Conversion to Rods.—For the final 
step in this second series of operations, 
the metal billets are shipped to various 
metal-working plants where they are 
converted, by ordinary industrial op- 
erations, to rods of suitable size and 
shape for use in reactors. Costs of the 
process have been considerably reduced 
during 1948. 

Recovery of Scrap.—Because of the 
great importance of uranium, produc- 
tion methods are, of course, designed 
to reduce to a minimum any process 
losses of the metal. But some loss is 
inevitable. Hence, it has been neces- 
sary to develop a system of salvage for 
various process sludges, fluids, concen- 
trates, dusts, dross, slags, and sweep- 
ings. Waste is recovered at all steps 
in the processing chain. 


A reasonable amount of recovery is 
possible by recycling certain materials 
through the various steps of the main 
production chain, and a study made in 
1948 developed processes that increased 
this recovery by recycling. There are 
some forms of scrap material, however, 
which are not suited for recycling, and 
these must be shipped to plants where 
they are converted to a form suitable 
for return to the process. 


These facilities occupy six buildings; 
land, buildings, and equipment are en- 
tirely contractor-owned and operated. 

In 1948, process improvements in the 
conversion of waste to feed material 
resulted in increased recovery. 


New Analytical Laboratory.—The 
value of uranium materials and the 
requirement for high purity obviously 
call for precise analytical controls at 
each step of the production chain. Fur- 
thermore, since in many cases the price 
of the product to the Commission is 
computed on a basis of uranium con- 
tent and purity of the material, anal- 
ysis and assay are necessary to protect 
the financial interest of the Govern- 
ment. 

During the war years, various uni- 
versities provided analytical service un- 
der contract. Since the war, however, 
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universities have generally felt unable 
to accept semicommercial assignments 
on the scale required. Commercial lab- 
oratories normally have neither the 
facilities nor the background for deter- 
mining the minute degrees of purity 
which are required in atomic energy 
work, 

Therefore, in 1948, the Commission 
authorized the construction of a lab- 
oratory for analytical control of urani- 
um and other special materials. A 
27,000-square-foot building has been 
purchased at New Brunswick, N. J. 
Alterations to this building and con- 
struction of additional ones commenced 
in the fall of 1948. Laboratory opera- 
tions by the Commission should get 
under way in early 1949. 


Fissionable Materials—U 235 


LTHOUGH much higher standards 
A of purity are required for uranium 
feed materials, the atomic industry is 
not very different from many other re- 
fining and chemical industries up to 
the point of conversion of feed into fis- 
sionable materials. But from that point 
onward, it resembles no other manu- 
facturing process. 

To get fissionable material from 
pure uranium, the wartime makers of 
the bomb proceeded simultaneously up- 
on two very different courses: the ex- 
traction from natural uranium of the 
fissionable isotope U 235 in the great 
plants at Oak Ridge, and the trans- 
mutation of U 238 into fissionable pluto- 
nium in the giant nuclear reactors at 
Hanford. Both operations were new; 
both were successful; and both are 
being continued and improved upon 
today. 

The amount of U 235 in natural 
uranium is very small—only about one 
part in 140. An obstacle to its produc- 
tion even more serious than its scarcity 
is the difficulty of separating it from 
the more abundant U 238. Both are 
isotopes of uranium; that is, they do 
not differ chemically one from the other, 
but they do differ very slightly in mass 
or weight. It is obvious, then, that the 
only difference upon which a separa- 
tion process can be based is this slight 
difference in weight—a little less than 
1 per cent. 

To take advantage of this slight 
weight difference between an atom of 
U 235 and an atom of U 238, the Man- 
hattan Engineer District built an ag- 
gregation of plants costing almost 
$800,000,000, together with the sup- 
porting city of Oak Ridge which, at the 
peak of construction activity, had a 


2 Kinetic energy is the energy that a body has 
by virtue of its motion. 





population of 75,000—third largest in 
Tennessee. There were three large 
plants. Each made use in a different 
way of the slight variance in weight, 
The thermal diffusion process used tre 
mendous quantities of heat to bring 
about a separation of U 235 and U 238, 
This process proved less efficient than 
the other two, and the plant has now 
been dismantled. The electromagnetic 
separation process whirled uranium 
atoms in large semicircular arcs in a 
magnetic field. The atoms of U 235 
followed a slightly different course from 
that followed by the heavier U 238 
atoms. Thus it was possible to collect 
U 235 and U 238 at different points at 
the end of the are. This plant is now 
in stand-by while improvements of the 
process are being studied. For the 
present, the third process, gaseous 
diffusion, is proving efficient enough to 
satisfy requirements for the extraction 
of U 235. 

The Gaseous Diffusion Process.— 
According to accepted physical law, the 
molecules of a gas are in continual mo- 
tion and the kinetic energy? is constant 
for all gases at the same temperature. 
This energy (K) is expressed in terms 
of the mass, or weight (M), of the mole- 
cule and the velocity (V) of its motion 
in the formula K=% MV?2. In a gas 
which is a mixture of two isotopes such 
as U 238 and U 235, the lighter isotope 
will travel at a higher velocity than the 
heavier isotope. If the mixture is con- 
fined in a box, these lighter, faster- 
moving molecules will strike the sides 
more often than the heavier molecules. 
Thus, if these side walls had holes just 
large enough to allow passage of the 
molecules, more of the lighter molecules 
would escape from the box. 

This principle is applied in the gase- 
ous diffusion process. The gaseous ura- 
nium compound, uranium hexafluoride 
(UF,), is permitted to come in contact 
with a barrier with many minute holes 
in it. If the gas were allowed to remain 
for long in the vicinity of any one bar- 
rier, passing and repassing through it, 
the lighter and heavier isotopes would 
soon be thoroughly mixed on both sides 
of the barrier. But if the gas on the 
far side of the barrier (the “diffusate”) 
is removed quickly, it will contain 4 
little more of the lighter isotope (U 
235) than normal uranium. It follows, 
of course, that the gas left on the near 
side of the barrier will contain a little 
less of the lighter isotope than the orig- 
inal gas. Obviously the gain in rich- 
ness in U 235 made by the diffusate at 
any one passage through the barrier is 
very small. To get a diffusate highly 
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enriched in U 235, it is necessary to 
pass the gas through a very large num- 
ber of successive barriers. At each 
stage, the residual gas, depleted in the 
U 235, is also withdrawn and recycled 
through successively lower stages of 
barrier. (See diagram.) 


K-25, The Gaseous Diffusion Plant 


-25, the gaseous diffusion plant at 

Oak Ridge, consists essentially of 
thousands of such barriers, through 
which uranium hexafluoride gas is 
continuously cycled, recycled, and final- 
ly drawn off when it reaches a certain 
state of enrichment in the U 235 iso- 
tope. This process requires thousands 
of miles of pipe, thousands of pumps 
and motors, and myriads of intricate 
electrical and electronic mechanisms 
for control of the whole complex proc- 
ess. Because uranium hexafluoride is 
intensely corrosive, the entire system 
must be leak-proof and corrosion-proof. 
K-25 is the largest continuous process 
plant in the world under a single roof 
—a 60-acre roof. The plant is approxi- 
mately one mile long, a twelfth of a 
mile wide, four stories high, and U- 
shaped. K-27, a companion process 
building, is approximately one-fourth 
as large. The accompanying steam 
power plant is the largest plant of its 
kind ever constructed at one time. All 
told, auxiliary structures number more 
than 70, and the plant occupies an area 
of 600 acres. 


The contract operator for K-25 is 
the Carbide and Carbon Chemicals Cor- 
poration. During the past two years 


the men of this company have worked 
persistently and effectively to increase 
the yield of precious U 235 and to 
lower the cost of operation. The year 
1948 has seen considerable progress 
toward these goals. 

Improvement of Barriers.—The por- 
ous barriers through which uranium 
gas is diffused probably are unlike any- 
thing ever before devised by man. They 
must contain billions of holes per square 
inch, each one a few ten-millionths of 
an inch in diameter. They must be 
very thin and therefore fragile, yet 
must withstand a considerable pres- 
sure. They must be supplied in enor- 
mous quantities; the total area of bar- 
rier used in the plant is measured in 
square miles. 

The engineers and scientists who de- 
veloped the first barriers in haste dur- 
ing the war achieved remarkable suc- 
cess, but of course much room remained 
for improvement. Soon after its estab- 
lishment, the Commission set up a pro- 
gram aimed at improving barrier qual- 
ity. Research groups at Oak Ridge 
undertook this task. Some of the bar- 
rier-manufacturing equipment used dur- 
ing the war was shipped to Oak Ridge 
and reinstalled on pilot-plant scale. 
Barrier manufacture since its inception 
has been a “batch-type” operation; re- 
cent developments, however, have point- 
ed the way toward a more efficient 
process for continuous production of 
barriers. Efficiency of production of 
U 235 would be greatly increased by 
this change. Meanwhile, certain of 
the originally installed barriers are 
being replaced by higher quality ma- 
terial and a substantial increase in 
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Schematic diagram. The uranium hexafluoride gas that passes through the barriers becomes enriched 
in its scarce U 235 atoms (black dots) as it moves through successively higher stages. Gas not pass- 
ing through barriers, containing mainly the unwanted U 238 atoms (white dots) is returned to 
lower stages. K-25 plant uses hundreds of acres of barriers, thousands of miles of pipe. 


production yield is expected from this 
step. 

Development of Fluorothene.—Urani- 
um hexafluoride, the unique feed ma- 
terial of the gaseous diffusion process, 
is a most difficult substance to handle, 
being so reactive that it eats through 
glass. Yet in K-25 it must pass through 
tens of thousands of pumps, valves, 
and couplings without leakage. No or- 
dinary pump packing or valve seat can 
contain it. An entirely new substance 
was needed. During the war, a corro- 
sion-resistant plastic compound, fluoro- 
thene, was developed. Because of the 
potentialities this plastic offered dur- 
ing 1947 and 1948, the Commission and 
the contractor have developed new and 
improved methods of using it at vari- 
ous points in the K-25 process. 

Fluorothene production by private 
industry for commercial purposes is 
now permitted and the chemical indus- 
try is already making use of its spe- 
cial properties. This new plastic is 
one of a number of new products grow- 
ing out of atomic energy development 
that are benefiting other industries. 

Natural Gas for Power.—The K-25 
steam power house is essential to the 
maintenance of full production of ura- 
nium 235 by the gaseous diffusion proc- 
ess. At present it operates on coal. Be- 
cause of the great importance of steady 
production, the Commission decided 
early in 1948 to provide another source 
of fuel. Natural gas was chosen for 
several reasons, including the fact that 
it uses a different transportation me- 
dium from coal. Successful negotia- 
tions were completed with a gas sup- 
plier who is presently arranging to 
secure the necessary allocation from 
the Federal Power Commission and also 
to secure steel for a gas pipe line to 
Oak Ridge. 

Reduction of Personnel.—At the out- 
set of K-25 production operations in 
1944, while the plant was being tested, 
some 11,000 workers were employed in 
operation and maintenance. As steps 
in the process have been proven, per- 
sonnel requirements have been steadily 
reduced. Plant data are continuously 
and automatically reported by a vast 
complex of instruments into a central 
control room. From it, by motor-op- 
erated valves, the flow of the process 
can be governed. The use of this con- 
trol room has made it possible to cut 
operating personnel, and improved 
equipment has permitted reduction of 
the maintenance force as well. 

On January 1, 1947, there were some 
7,000 workers at K-25. Today, although 
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output has been increased, the num- 
ber of workers is less than 5,000. 


The sum total of improvements that 
have been effected in the gaseous diffu- 
sion plant during the past two years, 
has increased the production yield by a 
substantial factor. Improvements im- 
mediately in prospect will bring fur- 
ther increase. At the same time, a re- 
duction of 15 per cent in operating ex- 
penses has been accomplished during a 
period when costs of both labor and 
materials were steadily increasing. 


There is continuous investigation into 
possible improvement of the gaseous 
diffusion process. Two major design 
studies were completed in 1948—one 
for an addition to K-25, the other for 
an entirely new plant of greatly in- 
creased efficiency. 


Addition to K-25.—Now definitely 
projected is a large addition to the 
K-25 plant, which will facilitate the 
stripping of U 235 from the gaseous 
feed. Preliminary design studies were 
completed in 1948 by Carbide & Carbon 
Chemicals Corp., and an architect-en- 
gineer contract was awarded in De- 
cember, 1948, to Giffels & Valet, Inc. 
Construction is expected to start in the 
summer of 1949, and the plant should 
be in operation by late 1951. When 
this addition is complete, U 235 produc- 
tion will be increased considerably. 


New Gaseous Diffusion Plant.—The 
proposed new gaseous diffusion plant 
would be much smaller than K-25. It 
is expected that the new plant will pro- 
duce U 235 much more economically 
than K-25. The Commission is now 
undertaking economic, material, and 
other surveys to determine the feasi- 
bility of constructing such a plant... . 
[The report here deals with the devel- 
opment and operation of the Oak Ridge 
Community.] 


Fisionable Materials—Plutonium 


LUTONIUM, the fissionable mate- 

rial produced at Hanford, is not 
simply extracted from the feed mate- 
rial. It is a new element created by 
nuclear fission. During the war, for the 
first time in history, men succeeded in 
transmuting substantial amounts of 
one basic element (uranium) into an- 
other (plutonium). This large-scale 
modern alchemy produces a substance 


far more precious and more useful than 
gold. 


Plutonium .is also a dangerous sub- 


stance. The process of its manufacture 
and the materials with which it is as- 
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sociated give off deadly radiation. In 
addition, plutonium itself is chemically 
poisonous. And, of course, a “critical 
mass” brought together will sustain a 
chain reaction, the process by which the 
energy of the nucleus is harnessed by 
man, in a weapon or in a power reactor. 


The Hanford Plutonium Works 


HE men who developed nuclear fis- 

sion and demonstrated the first nu- 
clear chain reaction in the experimental 
uranium-and-graphite pile reactor)? at 
Chicago had reason to believe that nu- 
clear reactors, if large enough, would 
produce usable amounts of plutonium. 
And they knew that any such pluto- 
nium would be chemically separable 
from the parent uranium, since it was 
a different chemical element. They 
built a pilot plant at Oak Ridge to 
try out the whole idea, both the trans- 
mutation and the chemical separation. 
Even before the process had proved 
workable, the E. I. duPont de Nemours 
and Co., Inc., began to build Hanford. 


The Hanford Engineer Works, as con- 
structed during the war, consisted of 
three reactors and the necessary chemi- 
cal separation plants, together with a 
multitude of supporting facilities, in- 
cluding the plants for canning urani- 
um slugs in aluminum before they are 
fed into the reactor, and the community 
of Richland to house the plant opera- 
tors. The reactors were isolated and 
widely separated from one another in 
the Hanford reservation, which com- 
prises some 400,000 acres—more than 
half the area of Rhode Island. The wa- 
ter of the adjacent Columbia River di- 
verted to cool the reactors would equal 
the water consumption of a city of over 
a million inhabitants. The temporary 
construction camp housed 60,000 peo- 
ple, and the reservation town of Rich- 
land 15,000. Cost of the project was 
nearly $350,000,000. 


The Building of Hanford.—The staff 
of the Metallurgical Laboratory at the 
University of Chicago (now Argonne 
National Laboratory), builders of the 
first pile, performed the basic research 
and assisted in the design of the Han- 
ford reactors. The duPont company 
was the Government’s contractor for 
the design, construction, and operation 
of the plants and continued to operate 
them until September, 1946, when the 
General Electric Co., the present con- 
tractor, took over. 


Ground was broken for the Hanford 
works in March, 1948, and the first pile 
was operated in September, 1944. The 


designers and builders raced against 
time with only laboratory demonstra. 
tions to guide them; when they started, 
the only plutonium ever produced was 
such a small amount as to be invisible 
to the naked eye. Virtually every prob. 
lem they faced, from the selection of 
structural materials to the shielding of 
personnel from deadly radiation, was a 
new one. A single mistake could have 
nullified the whole effort and created a 
severe hazard as well. 


The builders of Hanford were suc. 
cessful because they concentrated upon 
one objective: the production of an 
atomic bomb. There was no time for ful] 
evaluation of design features. Many 
assumptions had to be made, and it is 
a tribute to the skill of those responsible 
for design that the reactors, though 
somewhat deteriorated, are still in op- 
eration today. In the original design of 
the separation plants, there was no 
plan to provide for recovering the un- 
used uranium. Laboratories, offices, 
shops, stores, and living quarters were 
designed to satisfy minimum needs and 
no more. 

The Hanford Program Today.—The 
serious deterioration of the reactors re- 
sulting from more than three years of 
intensive operation required a major 
overhaul and reconditioning program at 
Hanford. At the same time the national 
interest required an increasing supply 
of fissionable material. 

The Commission’s program at Han- 
ford, therefore, shaped itself around 
three major objectives: 

1. Rehabilitating existing equipment 
and operating it more efficiently to pro- 
long its useful life and raise the rate of 
output. 


2. Building plants to replace existing 
facilities plus additional plants for 
greater production capacity. 


38. Developing new and more efficient 
processes and operating techniques. 

The past two years have seen marked 
progress toward all these goals. 

Late in 1948, the production rate of 
the original reactors was greater than 
any achieved in wartime. New chemical 
processes that should bring great sav- 
ings in uranium are no¥® in the pilot- 
plant stage. 

The resulting construction of new 
plants and supporting facilities is com- 


parable in size to the original wartime 
project. 


Operation and Construction 


of Reactors 


N ITS simplest terms, a plutonium- 
producing reactor is a pile, or solid 
mass, of graphite pierced at intervals 
by tubes that run from one side of the 
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pile to the other. Uranium, in the form 
of slugs, is fed into these tubes, where 
nuclear fission transmutes a small por- 
tion of it into plutonium. Under the 
severe conditions of high-level opera- 
tion, serious operating difficulties had 
developed. During 1948, however, by 
replacement of parts and changes in 
operating techniques, progress was 
made in overcoming these difficulties. 


Reactor Repairs.—By late 1947, it 
was clear that a major repair program 
was urgent if the reactors were to be 
kept in operation. Repairs were started 
before the end of 1947. Production of 
plutonium could not be interrupted. 
Therefore, portions of the repair job 
were scheduled during each period of 
normal operating shutdown for the in- 
sertion and discharge of slugs. By mid- 
1948, the work was essentially com- 
pleted, and production of plutonium in 
agiven reactor during the latter half of 
the year compared favorably with the 
highest wartime rate. 


A nuclear reactor cannot be taken 
apart for repairs. The residual radio- 
activity that infects all its components 
makes this normal maintenance opera- 
tion impossible. The Commission’s con- 
tractors, however, have learned a num- 
ber of maintenance devices which have 
already prolonged the usefulness of the 
reactors. Others will be developed. 
There can be no certainty about the ul- 
timate useful life of the reactors; soon- 
er or later their failure may cause 
permanent shut-down. 


Reactor Construction.—New reactors, 
therefore, would be required even to 
assure the maintenance of present out- 
put. Schedules, however, call for in- 
creased production. To provide the ad- 
ditional capacity needed, a reactor con- 
struction program was authorized late 
in 1947 and was brought to peak of 
activity in 1948. More than 15,000 con- 
struction workers are employed on the 
new reactors and on supporting facili- 
ties for research, transportation, stor- 
age, housing, and community needs. Im- 
portant units are scheduled for comple- 
tion during 1949. 


Chemical Separation 


FTER irradiated slugs have been 

discharged from the reactors, they 
are chemically treated to extract and 
verify the plutonium. The chemical 
plants devised for this purpose are large 
and of novel design. They are, essen- 
tially, long, deep canyons of concrete 
(approximately 90,000 cubic yards of 
concrete for each plant—enough for 30 
miles of highway), containing process- 
ing cells within which the necessary 


series of chemical operations can be 
carried on by remote control. The slugs 
which they process are intensely radio- 
active. Personnel remain behind heavy 
shields several feet thick and view the 
work through periscopes. Residues must 
be very carefully handled. After the 
plutonium has been extracted, the re- 
maining uranium, contaminated with 
highly radioactive fission products, is 
held in storage. 


Better Chemical Separation.—The 
Commission and its contractors are de- 
voting much research, development, and 
construction effort to the improvement 
of these processes. More efficient use of 
the available material will be realized 
through improved separation and re- 
covery processes and will produce great 
economies in manufacture. 


In 1947, the Commission acted to 
speed up this research program. By 
early 1948, a large aggregation of sci- 
entific and engineering talent was at 
work on the problem. The Commission’s 
Argonne and Oak Ridge National Lab- 
oratories and Knolls (Schenectady, N. 
Y.) Laboratory conducted major in- 
vestigations, together with the General 
Electric Co., Standard Oil Development 
Co., Carbide & Carbon Chemicals Corp., 
Kellex Corp., Blaw-Knox Co., Monsanto 
Chemical Co., and Dow Chemical Co.4 


The continuation and expansion of 
operations at Hanford has required a 
large amount of construction of sup- 
porting services, both to increase ca- 
pacity and to replace war-built facili- 
ties. Laboratories, warehouses, shops, 
roads, railroads, bridges, utilities, fenc- 
ing and other security installations, ad- 
ditional storage facilities for radioac- 
tive wastes—all have been under con- 
struction in 1948, together with the ad- 
ditional housing and other facilities re- 
quired to serve the residents of a perma- 
nent community of over 20,000. 


Laboratories provided in the origi- 
nal project were limited strictly to those 
needed to perform only routine control 
analyses. In the subsequent years of 
operation, the need for research facili- 
ties for investigation of major plant 
problems increased. Some expansion of 
the original laboratories was authorized 
from time to time to get the necessary 
development work started for the new 
plant. A detailed survey of need for 
adequate permanent laboratories was 

3 At first, all nuclear reactors were called “‘piles’’ 
because they were actual piles of uranium and 
graphite. The term is still correctly applied to this 
type of reactor, but “nuclear reactor’ is now gen- 
erally used to mean all types of self-sustaining 
nuclear chain-reacting assemblies. 

4 In December, 1948, the E. I. duPont de Ne- 
mours and Co., Inc., of Wilmington, Del., agreed 
to survey the total problem of research and engi- 


neering involved in improving the chemical proc- 
esses used in production of plutonium. 


made in 1948, and plans are now being 
completed for the building of additional 
laboratories. ... 


[Here follows an account of the opera- 
tion of the Hanford-Richland Commu- 
nity.] 


Radiation Detection Instruments 


Radiation detection instruments are 
essential nearly everywhere in the 
atomic energy project; the Commission 
and its contractors are using about 
60,000 today. For several years, proj- 
ect workers had to invent these instru- 
ments for themselves and then manu- 
facture them. Today, however, there 
are more than a score of competing 
American industrial firms developing 
instruments and supplying them di- 
rectly to the Commission’s contractors. 


Up to 1945, only six commercial firms 
had manufactured complete instruments 
for sale. During the war years, their 
sales to the atomic energy project aver- 
aged about a third of a million dollars 
a year. By the beginning of 1947, their 
output for this purpose had mounted to 
about a million dollars a year, and it 
has just about doubled each year since, 
so that today it stands at some four mil- 
lion dollars a year. Today there are 
twenty-four companies that manufac- 
ture complete instruments and others 
that produce various components. . . . 


Accounting for Atomic 
Energy Materials 


HE two main safeguards against 
loss or misappropriation of ura- 
nium and plutonium are physical pro- 
tection and accounting control. ... 
Accounting is needed to tell how much 
material is on hand and to check on the 
efficiency of the production process. 
Accounting controls also determine the 
effectiveness of the physical safeguards 
against diversion of material and hold 
to a minimum material lost in the man- 
ufacturing wastes... . 


It is necessary to measure and ac- 
count for the metal content of various 
gases, chemical sludges, and heterogen- 
eous mixtures in the production proc- 
esses. It is also necessary to check the 
nuclear properties of the materials to 
insure that no theft has been masked 
by substitution of other materials. In 
many instances, the items are highly 
radioactive or dangerously toxic. ... 
Although satisfactory measurement 
methods and control procedures have 
not yet been developed for all materials 
at all stages of production, a fairly 
comprehensive system was in operation 
by the end of 1948.... 
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Licensing of Transfers of Source Ma- 
ternal.—...About 3,500 pounds of urani- 
um, as uranium oxide (U;0s), are li- 
censed and consumed annually in the 
United States as a chemical reagent, 
in the manufacture of certain special 
glasses, in certain electrical equipment 
parts, and in research. Thorium com- 
pounds totaling 30,000 pounds, as thori- 
um oxide (ThO,), are licensed each 
year for use in the manufacture of in- 
candescent gas mantles within the 
United States.... 

Limited quantities of uranium are 
authorized for export from time to time, 
largely for use as a reagent in chemical 
determinations of sodium. These urani- 
um exports are permitted only in in- 
stances where the ultimate receiver can 
be identified and the use determined. ... 

Exports of thorium nitrate, 
Th(NO,),, solely for use in the manu- 
facture of incandescent gas mantles, 
have been authorized by the Commis- 
sion since September 1947. ... The 
present limited importance of thorium 
in the nation’s atomic energy program, 
as well as the essentiality of thorium in 
producing light for a large part of the 
world, have led the Commission to per- 
mit the export of limited quantities of 
thorium nitrate for this purpose... . 

The thorium nitrate is licensed for 
export to foreign incandescent gas man- 
tle manufacturers only after a careful 
survey of the facilities in which the 
thorium nitrate will be used, the inven- 
tories of the mantle manufacturers, 
their capacity to consume thorium ni- 
trate, and the general reliability of the 
proposed recipients. ... 


Export Control 


HE Atomic Energy Act provides 
that, unless authorized by a li- 
cense issued by the Commission, no 
person may manufacture, produce, 
transfer, or acquire any facilities for 
the production of fissionable mate- 
| a 
During 1948, in addition to handling 
a large volume of export license appli- 
cations, the Commission sought to ex- 
tend the effectiveness of its control over 
equipment under the regulation. To 
check the possibility of clandestine ex- 
port shipments, monthly reports of do- 
mestic sales of such equipment are ob- 
tained from various manufacturers. ... 
During the year, the Commission 
named representatives to several inter- 
agency committees established by the 
Secretary of Commerce. . . . These rep- 
resentatives direct attention to the stra- 
tegic importance of those materials 
that can be utilized in an atomic energy 
program. 
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Mobilization Planning 


In the event of national mobiliza- 
tion, the requirements of the Commis- 
sion would be in competition with the 
suddenly expanded and urgent demands 
of the military and other agencies. 
With this eventuality in view, the Com- 
mission has undertaken a planning pro- 
gram which would anticipate and pro- 
vide for its material, industrial, and 
manpower requirements under such cir- 
cumstances. This program requires 
continuing liaison with other govern- 
ment agencies engaged in similar plan- 
ning, such as the National Security 
Resources Board, and the Munitions 
Board of the National Military Estab- 
lishment. . . . 


Il. MILITARY APPLICATION 


HE activity of the Atomic Energy 

Commission receiving major atten- 
tion has continued to be the production 
and improvement of atomic weapons. 
This has three principal aspects: pro- 
duction of fissionable material, manu- 
facture of weapon components, and de- 
velopment of new designs of weapons. 
Important advances have been made in 
all these fields in 1948. The production 
of fissionable material is being ex- 
panded. New designs of weapons have 
been tested and found to be successful, 
and further developments are now in 
progress. ... 


The center for the development of 
atomic weapons is the Commission’s Los 
Alamos Scientific Laboratory, operated 
under a contract with the University of 
California. ... The Los Alamos labora- 
tory has an important branch called the 
Sandia Laboratory near Albuquerque, 
N. Mex., which works closely with the 
armed forces. 


A large and eminent group of scien- 
tific and technical personnel came to 
Los Alamos to work during the war. 
The wartime activities of the laboratory 
culminated in the atomic weapons which 
were used against Hiroshima and Na- 
gasaki. After the war, many of the key 
personnel returned to their previous 
peacetime activities at considerable cost 
to the morale and efficiency of the lab- 
oratory. However, during the last two 
years, the strength and stability of the 
laboratory have greatly increased; the 
high capabilities of the staff are indi- 
cated by the recent successes in weapon 
development and basic research. There 
are now about 2,700 people employed by 
the laboratory, including those at San- 
dia, and over half of these are scien- 
tists, engineers, and technicians. In 
addition, there are a number of special- 





ly qualified consultants who spend part 
of their time at the laboratory, especial. 
ly during the summer when they are 
free from teaching duty, and work 
closely with the regular staff. 

Research and development by the Los 
Alamos laboratory over the past few 
vears resulted in new designs of atomic 
weapons which were successfully proof- 
tested in 1948. Work has also been 
done on the engineering development of 
weapons for greater ease of production 
and greater serviceability. The research 
and development program is a continu- 
ing one and has the goals of improving 
present weapons, devising new weapons, 
and increasing the basic knowledge re- 
quired. ... 

Research at Los Alamos.—The work 
at Los Alamos includes research on the 
physical, chemical, metallurgical, and 
nuclear properties of fissionable mate- 
rials and other materials of interest. 
Such research leads to the discovery 
and the understanding of the funda- 
mental facts and principles involved 
and thus provides the basis both for im- 
mediate development of atomic weapons 
and for broad advances in the future 
on both the military and the peaceful 
applications of atomic energy. Often, 
very specialized equipment is required 
for these purposes. The laboratory has 
a cyclotron, a betatron, a Cockcroit- 


Walton accelerator, and a 2%-million- | 


volt electrostatic accelerator. A 12- 
million-volt electrostatic accelerator, au- 
thorized in March, 1948, and now under 
zonstruction, will furnish precise data 
on high-energy interactions between 
atomic nuclei. There are two small re 
search reactors in operation, one emn- 
ploying enriched Uranium 235 and the 
other plutonium, which provide neutrons 
of low and high energies for experi- 
mental investigations. By such means, 
numerical data of importance to weapon 
development may be obtained. Research 
at Los Alamos includes investigations 
of certain subjects of general scientific 
interest, ranging from the nature of 
nuclear forces to the effects of radiation 
on living organisms. Some examples of 
these activities are given in the chapters 
on research and biology and medicine. 

Development and Testing of Atomic 
Weapons.—By 1948, the atomic weapons 
program at Los Alamos had progressed 
to the point where new designs of weap- 
ons had been developed, and full-scale 
tests were necessary to “prove in” the 
new designs. Consequently, three atom- 
ic weapons were exploded during Op- 
eration Sandstone at the Eniwetok 
Proving Ground in the Pacific in April 
and May, 1948. Unlike the tests at 
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Bikini, in 1946, the primary purpose 
was not to determine the destructive 
effects of atomic weapons on ships or 
other structures, but (1) to ascertain 
the energy of explosion of weapons of 
new design; and (2) to measure certain 
physical phenomena which occur during 
the explosion. The organization of these 
tests is described in the Commission’s 
Fourth Report to the Congress issued 
in July, 1948. The statement is made 
there that: “Operation Sandstone con- 
firms the fact that the position of the 
United States in the field of atomic 
weapons has been substantially im- 
proved.” Extensive study and analysis 
of the results of the tests have firmly 
established that a substantial gain in 
energy release was obtained. The meas- 
urements made during the tests have 
furnished a much sounder basis for the 
understanding of atomic explosions, 
which is necessary for the further de- 
velopment of atomic weapons. 


Production of Atomic Weapons.—The 
developments at Los Alamos and the 
tests at Eniwetok pointed the way to 
the production of improved weapons. 
In order to take full advantage of these 
achievements, a considerable expansion 
of the production program was re- 
quired. Many parts go into a completed 
weapon. These are manufactured by 
various industrial contractors or by 
special government facilities throughout 
the country. The manufacture of the 
various parts must be carefully sched- 
uled and the parts brought together, 
inspected, and assembled. During 1948, 
these activities were systematized, and 
the construction of several additional 
facilities for the manufacture of weap- 
on components was completed. 


Custody of Stockpile of Atomic Weap- 
ons.—According to section 6 of the 
Atomic Energy Act of 1946: 


The President from time to time may 
direct the Commission (1) to deliver 
such quantities of fissionable materials 
or weapons to the armed forces for 
such use as he deems necessary in the 
interest of national defense. . 


On July 24, 1948, the President affirmed 
the present custody of atomic weapons 
by the Atomic Energy Commission. He 
stated: 


As President of the United States, I 
regard the continued control of all. as- 
pects of the atomic energy program, 
including research, development, and 
the custody of atomic weapons, as the 
proper functions of the civil authorities. 
Congress has recognized that the exist- 
ence of this new weapon places a grave 
responsibility on the President as to its 
use in the event of a national emer- 
gency. There must, of course, be very 
close cooperation between the civilian 


Commission and the Military Establish- 
ment. . 


The Commission has been cooperating 
fully with the National Military Estab- 
lishment in taking measures to assure 
a@ maximum state of readiness in the 
field of atomic weapons and to assure, 
whenever the President so directs, the 


immediate transfer of atomic weapons 
from the Commission to the National 
Military Establishment. 


[This section is concluded with an 
account of the Los Alamos Community.] 





The Fifth Report: A Press View 


Layton Lewis 


The Bulletin here presents the views of a Washington journalist who 
has closely followed the activities of the Atomic Energy Com- 


mission during the past year. 


report been as well heralded by 

headlines as the Fifth Semi- 
annual Report of the Atomic Energy 
Commission. Unfortunately, the ad- 
vance notice has seldom been more 
misleading as to real content. The 
most widely-circulated news stories 
were pegged on a two or three-sen- 
tence summary of the Eniwetok tests, 
dealing with improvements in weap- 
ons. Newsmen—most of them on un- 
familiar territory—wrote convincing- 
ly of “super-bombs,” of the perils of 
the postwar Hanford “breakdown,” 
and of the Commission’s armored se- 
curity forces. Copy desks and edi- 
ters compounded the fault with pro- 
vocative headlines. 


S ELJDOM has a routine government 


This transmutation from fact to 
headline is one that constantly con- 
fronts and baffles Mr. Lilienthal and 
his associates. Commission staff mem- 
bers who have worked patiently for 
months to clear a particular sentence 
or phrase see their handiwork com- 
pletely ignored in heavy-handed press 
coverage. In this particular case, the 
overhauling of the AEC report sys- 
tem—which placed the well-written, 
functionally organized Fifth Report 
on a par with the Smyth Report—went 
completely unnoticed. The headline 
rash broke out, as it always does, in 
a new place. This is such a pre- 
dictable phenomenon that the usual 
“morning after” ritual in Commission 
offices is to read the newspapers, sigh, 
and shake the head dismally from side 
to side as if to toll the funeral of a 
democracy betrayed by press stupidity. 

Such head-shaking serves to point 
up a fault which the Fifth Report 
should eventually do much to correct. 
Reporters, congressmen, and the gen- 
eral public live in a world of such 
an entirely different context from the 
intramural reasoning, arguing, and 
debating of the Atomic Energy Com- 


mission and its affiliates that even 
words do not always have the same 
meaning. Mr. Lilienthal and certain 
commissioners feel strongly within 
themselves that they have been “edu- 
cating” the public for the past year 
in speeches, in testimony before Con- 
gress, in interviews, and in articles. 
But until this comprehensive report 
they had given no sign that they un- 
derstood some of the facts of jour- 
nalistic life: e.g., that it would take 
a reporter with a singularly single- 
purpose and a most tolerant editor 
to piece together their veiled revela- 
tions and their almost esoteric plead- 
ings to the world to “ask questions.” 
Without a solid platform of general 
knowledge, how could questions be 
asked? 


Secrecy is, of course, the primary 
reason for this headline approach to 
documents like the new report. Secre- 
cy contributes to the general lack of 
press background, which robs the AEC 
of the type of diligent coverage en- 
joyed by the Department of State 
or the Armed Forces. But some share 
of fault can be assigned to the Com- 
mission’s own day-by-day presenta- 
tion, as reflected in the activities of 
it public relations section—the only 
permanent link between the Commis- 
sion and “the outside.” 


There is room for suspicion that 
Commission’s publicists sometimes wrap 
newsworthy AEC activities in the 
same fog of misunderstanding they 
are supposedly on hand to dispel. The 
classic example of this came with the 
basic reorganization of the Commis- 
sion’s staff last August. Brigadier Gen- 
eral James McCormack was moved 
from the staff job of director of mili- 
tary applications to a functional posi- 
tion which made him director of the 
military areas, including the research 
and weapons work at Los Alamos. The 
move was warmly debated within the 
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Commission, and it was generally rec- 
ognized that such a change—as valid 
and necessary as it might be—would 
provoke some public controversy on 
civilian v. military control. Thus the 
Commission’s public release on re- 
organization (No. 122, August 5, 1948) 
said: “. . . All phases of the military 
applications of atomic energy—the re- 
search, development, production and 
testing of weapons—continue in one 
program with a single program head.” 
It was weeks before newsmen found 
the facts. 

The Fifth Semiannual Report is 
perhaps the most heartening evidence 
that such practices are only incidental 
deviations from Mr. Lilienthal’s over- 
all aim for general understanding. It 
is a comprehensive collection of data, 
arranged along functional lines, which 
has the faculty of making the out- 
sider feel at home in atomic energy, 
of dispelling much of his inferiority 
complex, which some within the gates 
cannot comprehend, and a few would 
use to their advantage. 

There really are no justifiable head- 
lines in the Report. Its value lies 
in its patient, clear listing of data 
which have heretofore been scattered 
from congressional records to Com- 
missioners’ speeches. Its Foreword 
confesses with interesting candor that 
Commission progress has not been good 
in certain areas: in budget and ac- 
counting controls, in cooperation and 
exchange of information with indus- 
trial firms not within the official fold; 
in personnel security clearance proce- 
dures; recruitment of scientific and 
technical talent, and in general poli- 
cies and procedures on the control of 
information. “In addition,” it con- 
tinues, “work on the solution of a 
number of research and development 
problems referred to in the report 
has not progressed as rapidly as it 
ean and will.” 

On the positive side, the report de- 
fines in brief detail the work of the 
Combined Policy Committee of the U.S., 
U.K., and Canada on release of infor- 
mation and “technical cooperation.” 
Its opening section on production is 
more specific and complete than any- 
thing the Commission has previously 
done, although the “Military Applica- 
tions” section gives the feeling that 
a blue pencil has robbed it of too 
much vitality. “Research in the Phys- 
ical Sciences” skips competently 
across a broad field to give the lay 
reader some feeling for the impor- 
tance of this field. The same can be 
said for Section IV on “Biology and 
Medicine.” Section V on “Public and 
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Technical Information Service” specif- 
ically counters the oft-heard claim that 
the Commission has been doing little 
about attacking the problem of secrecy. 
This listing of general areas of “un- 
classified,” “declassifiable,” and “classi- 
fied” information is more explicit than 
any previous public reporting. It is 
certainly a landmark in Commission 
evolution. The concluding sections on 
“Security,” Finance,’ and “Organiza- 
tion and Personnel” are frank and 
comprehensive, and the Appendix offers 
data on everything from fellowships 
to labor policy. The charts and pic- 
tures scattered through the report be- 
long in every school library. All in 
all, it should become an important lay- 
man’s handbook. 

At the press conference where the 
Fifth Report was first presented, Mr. 
Lilienthal summed it all up very well 
thus: 


We have been studying intensively for 
the last couple of years a redefinition 
of the necessary areas of secrecy. This 





report is a turning point in that pro. 
ess. You will see this is an extensiy 
report and indicates the feasibility of 
dissemination of a rather wide area of 
knowledge. This will be followed by 
other reports, going into matters about 
which the people of this country shouli 
be informed and will be informed. , ,. 
There will be a report on nuclear re. 
actors for aircraft ... an extensive 
report on atomic power plants . . 
a report on the very important sub. 
ject of radioactive wastes . .. an 
“atomic weapons effects handbook” , .. 
(and) a source book on atomic ener. 


gy. 

If the promised reports follow the 
new trend set by the Fifth Repori, 
by Commissioner Bacher’s February 
speech on nuclear reactors, and by 
the recent seminar on _ radioactive 
wastes; if the Commission’s own 
agents reflect the long-range goal in 
day-to-day decisions, there is reason 
to believe that the press—with a suff- 
cient time lag for it all to soak in— 
will one day be able to know an 
atomic energy headline only when it 
sees one. 





NUCLEAR REACTORS 


(Continued from page 82) 


each of us is entitled to some opinion. 
My own feeling is that the possibilities 
for benefit to man from this develop- 
ment of atomic energy are very great. 





COST OF REACTOR PROGRAM 


The following information concerning 
the reactors in the process of building 
and planning is gathered from the an- 
swers of Mr. Carroll Wilson, General 
Manager of the AEC, to questions asked 
by Senator Tydings at the meeting of 
the Joint Congressional Committee on 
Atomic Energy, on February 2, 1949. 


N THE fiscal year, 1948, $54,000,- 
000 was spent for reactor develop- 
ment; the estimate for 1949 is $61,- 
000,000, out of a total of $662,000,000. 
The request for 1950 is $792,000,000, 
of which $120,000,000 is for reactors. 

The Brookhaven reactor is estimated 
to cost $22,000,000; its construction 
began in July, 1947, and it will be fin- 
ished late this spring. 

The intermediate reactor (at Knolls 
Laboratory, operated by General Elec- 
tric Company) will cost about $18,000,- 
000; the Navy reactor (developed by 
Argonne Laboratory in cooperation 
with Westinghouse Corporation), $25- 
$30,000,000. Of the two research reac- 


tors being designed at Argonne, one is 
intended to cost about $20,000,000, and 
the other $2,000,000. 

The building of the two power reac- 
tors (at Knolls and Argonne) is ex- 
pected to take “about two” and “at 
least three” years, respectively. 

Mr. Wilson also revealed that the 
construction of the Argonne National 
Laboratory in its new home in Du 
Page County, Illinois, will require “an- 
other $20,000,000 or more” (not count- 
ing the cost of the reactors), in addi- 
tion to the $20,000,000 already obli- 
gated. It will take another year and a 
half to complete. 

Senator Tydings wanted to know 
what part of this expense was for 
weapon production and what for “what 
might be called the civilian side of 
atomic energy.” Mr. Wilson pointed 
out that the reactor program is intended 
to improve the production of fissionable 
materials for military purposes as well 
as to study power production; that the 
latter, too, may be directed to military 
uses (ship propulsion) as well as to 
civilian applications, and that. this 
makes the separation of costs very 
difficult. 

Mr. Wilson mentioned the study of 
the feasibility of atomic aircraft pro- 
pulsion, made by the Massachusetts 
Institute of Technology last summer, 
and said that, in the judgment of the 
Commission, the Air Forces, the Bureau 
of Aeronautics, and the NACA, a de 
classified version of this study (“Lex- 
ington report”) should be prepared for 
general release. 
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Secrecy Debated in Joint 
Congressional Committee 


annual Report to Congress, Messrs. 

Lilienthal, Bacher, Strauss, and Wil- 
son, of the Atomic Energy Commission, 
appeared in open session before the 
Joint Congressional Committee on 
Atomic Energy, on February 2. Sena- 
tors McMahon (chairman), Connally, 
Tydings, Hickenlooper, Millikin, and 
Knowland, and Representatives Dur- 
ham (vice-chairman) Holifield, Price, 
Kilday, Jackson, Cole, Elston, and Hin- 
shaw were present. - 


|: PRESENTING the Fifth Semi- 


Most of the questioning was done by 
Senator Tydings, a member of the Sen- 
atorial Committee on Atomic Energy 
who has, however, taken but little part 
in atomic energy affairs. In his ques- 
tioning, he revived the old suspicions 
as to whether Mr. Lilienthal and his co- 
workers could be trusted to decide what 
shall be kept secret in the interest of 
rational security. 

When Mr. Lilienthal described the 
forthcoming quarterly “top secret” re- 
port including information on atomic 
weapons progress, to be transmitted 
to the Joint Committee within a few 
days of the meeting, and described it as 
“one of the hottest documents that has 
yet been assembled,” Senator Tydings 
wanted to know how many members of 
the Commission, or of its staff, had seen 
the report. Mr. Lilienthal guessed “per- 
haps twenty,” and pointed out that the 
report contains no information on the 
production rates or stockpiles, and that 
these figures are known to a much less- 
er number (Senator McMahon, Chair- 
man of tue Joint Congressional Com- 
mittee, has revealed that he does not 
know these figures.) 


Senator McMahon drew attention to 
the fact that the sentences in the Semi- 
annual Report referring to the “im- 
provement of atomic weapons” were in- 
terpreted by some newspapers as an- 
nouncing “superbombs,” and so head- 
lined. Senator Tydings criticized the 
release of any statements referring to 
atomic weapons progress, as stimulants 
to greater efforts by potential enemies. 
He particularly objected to anything 
which might give rise to a connotation 
of a “superbomb,” because this might 
well lead to exaggerated belief on the 
part of the lay public in our atomic 
strength. Senator Connally also ob- 
jected to “rushing into print and go- 
ing blah-blah all over the country” ev- 


ery time a progress in atomic bomb 
efficiency is achieved, since this may 
make people believe that “we do not 
need a big Army and a big Navy” any 
more. 

Mr. Lilienthal pointed out that the 
language of the Report did not go be- 
yond that of the Presidential release 
on the Eniwetok tests, and spoke only 
of “substantial improvement” of exist- 
ing bombs, with no implications what- 
soever of a “superbomb.” Representa- 
tive Holifield supported him, calling the 
items of the release “very moderate 
and in no way justifying the sensa- 
tional headlines.” Senator Connally, 
however, submitted that it is not the 
business of the “Bureau,” as he called 
the AEC, to decide what should be re- 
leased in public, and that either Con- 
gress or the Executive should make this 
decision. Mr. Lilienthal pointed out that 
the responsibility of determining what 
is and what is not restricted data “is 
one which is encountered by the Com- 
mission every day.” 

Senator McMahon then put forward 
the suggestion that the number of atom- 
ic bombs produced in America should 
perhaps be made public. He said that 
there are obvious reasons both for and 
against this revelation, and expressed 
a desire that the Atomic Energy Com- 
mission consider the matter carefully, 
and report its conclusion in Executive 
Session. Mr. Lilienthal promised to do 
so, but replied in the affirmative to 
Senator Hickenlooper’s question as to 
whether the Commission had not “defi- 
nitely and positively” adopted the pol- 
icy of considering the number of atomic 
weapons in stockpile, and the rate of 
production of fissionable material, as 
classified, and “one of the most closely 
guarded secrets.” 

Senator McMahon repeated, to avoid 
misunderstanding, that he did not sug- 
gest the release of any production sec- 
rets, but thought it “high time” the 
Commission reconsider the possibility 
of publishing the number of bombs in 
stockpile. Senator Tydings opposed the 
discussion of this question in open ses- 
sion, and Senator Connally supported 
him, saying that “one of the strong 
points about the atomic weapon is the 
fact that it creates mystery.” 

Later, Senator Tydings objected to 
the photographs of the proton synchro- 
tron, “or some such thing,” reproduced 
in the Semiannual Report, and to other 


pieces of information concerning the 
location and appearance of various AEC 
installations, and suggested that in 
future the reports be “screened” from 
the standpoint of illustrations and the 
like. “The American people will not 
criticize wholesome and sound secrecy 
... until we can organize the world for 
peace and security.” 

Representative Elston then inquired 
about relaxation of security regulations 
at Oak Ridge, and Mr. Lilienthal ex- 
plained that regulations were relaxed 
in the town, and not in the AEC plants. 

Representative Hinshaw quoted from 
the Report a sentence referring to the 
Brookhaven chimneys as the “tallest 
structures on Long Island,” and sub- 
mitted that such information could be 
helpful to enemy bombers. 

Senator Tydings wondered whether 
the Report had been cleared by the 
Central Army and Navy Intelligence 
and the Air Force. Mr. Lilienthal re- 
plied that he did not know. He pointed 
out that to prevent the publication of 
pictures of research tools such as the 
projected proton-synchrotron would be 
“a very serious step.” Senator McMa- 
hon asked whether there was “anything 
in this report that advances or could 
advance the building of an atomic weap- 
on or the use of it by any power.” Mr. 
Lilienthal replied, “No.” 

Senator Tydings remarked that the 
report is “an open invitation” for the 
enemy to destroy our installations, 
even if he cannot duplicate them, and 
“respectfully suggested” that future re- 
ports of the Commission be “screened 
by the Central Intelligence Authority.” 


FAS Proposal 


(Continued from Page 79) 





would contribute appreciably to the 
solution of the control problem of the 
dangerous aspects, but it would im- 
measurably aid the advancement of 
science, medicine, industry, and agricul- 
ture. This, in itself, is a worthwhile 
objective. It is possible too that the 
existence of a growing international in- 
stitution operating within the atomic 
energy field may modify some of the 
viewpoints regarding control. There is 
very little that can be lost by initiating 
such a program, and much to be gained. 

We are addressing this letter directly 
to the Secretariat of the United Nations 
in the hope that this aspect of the 
atomic energy problem can be ap- 
proached through a less political ave- 
nue than has been used for the more 
general question. Perhaps a more rou- 
tine mechanism within the United Na- 
tions already exists or could be set up. 

Sincerely yours, 
ARTHUR RosBeErTs, Chairman, 
Administrative Committee, 
Federation of American Scientists. 
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FAS Suggests Working Control Plan to UNAEC 


The following statement was released 


by the Federation of American Scien- 
tists on February 28, 1949. 


HE Federation of American Scien- 

tists welcomes the reopening of dis- 
cussion of the international control of 
atomic energy. The United Nations 
Atomic Energy Commission met again 
on February 18th for the first time 
since May, 1948, when, feeling that no 
progress was being made, they had 
voted to suspend their activities. 

One point of the deadlock was the 
Russian insistence that atomic weapons 
must be outlawed and destroyed before 
setting up an international control plan. 
In the General Assembly meeting last 
fall, Mr. Vishinsky suggested that the 
two proposals might be enacted simul- 
taneously. 

Perhaps this is not a major step to- 
ward agreement, but it is an essential 
step. The United Nations Atomic 
Energy Commission should give this 
proposal full consideration. 

There are still other points of dis- 
agreement, such as the Russian belief 
that an atomic authority as described 
in the majority proposals would prolong 
the present American advantage and 
prevent atomic developments in Russia 
as long as it remains in the minority. 

The Federation of American Scien- 
tists believes that further elaboration 
of the details of the majority control 
plan will contribute toward an under- 
standing of the problems involved and 
help to resolve some of the points of 
disagreement. In order to accomplish 
this we suggest that the discussions 
proceed along the following lines: 

1. Work out the details of the or- 
ganization of an international control 
authority, including the financial and 
administrative details of its operation. 

2. Establish quotas of the various 
facilities, such as nuclear reactors, 
processing plants, and radioactive iso- 
tope production, which will be allocated 
to each participating country. The 
USSR has already indicated a willing- 
ness to discuss this point. 


8. Set up a sequence of stages lead- 
ing from the present situation to full 
international control. The Russians 
have often stated that our insistence 
on stages stemmed from a desire to 
prolong the American advantage in the 
atomic field. We realize that it may not 
be possible to make any detailed sug- 
gestions for transition stages before 
there is agreement on the general prin- 
ciples of control. But it does seem to 
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us possible and important to discuss the 
philosophy of stages to make it clear 
that no participating nation should 
obtain special advantage. 


4. Determine the nature of the sanc- 
tions which should be used by the in- 
ternational authority for dealing with 
violation of the rules. The actual spell- 
ing-out of the procedures for dealing 
with violators will indicate the extent 
to which it will be necessary to surren- 
der national prerogatives to an inter- 
national authority. 


A complete plan for the control of 
atomic energy will, of necessity, re- 
quire a certain amount of national sov- 
ereignty to be relinquished in the in- 
terests of survival. It should stand 
as one of the major points upon which 
agreement must be achieved if attempts 
at peace-making are to be made. The 
finished plan should stand out as a 
specific statement of the amount of 
cooperation required of the majority 
and minority blocs if their publicized 
desires for peace and mutual accom- 
modation are to be accepted as sincere. 


Even if the immediate chances of 
gaining a semblance of agreement are 
small, elaboration of the plans should 
proceed. Atomic energy development 
in the various nations is rapidly going 
forward, and each country is develop- 
ing its own organization for administer- 
ing these developments. We believe 
that such organizations should de- 
velop along lines which are most ame- 
nable to international control. With 
only an incomplete proposal available, 
this is rendered difficult or impossible. 


The primary aim of these negotia- 
tions is to reach a full understanding. 
Atomic control is but one aspect of 
international security. We hope that 
our government and its representatives 
will think of this in relation to the 
control of other weapons of mass de- 
struction, general disarmament, and a 
world police force. It should examine 
these problems singly and together, to 
see which offers the best chance of 
reaching agreement. 


UNAEC Reconvenes 


When the United Nations Atom 
Energy Commission reconvened ¢ 
nine months’ suspension, the Soy 
Delegation proposed that June 1 
fixed as the deadline by which inter 
national agreements must be drafted f 
the prohibition of atomic weapons 
the control of atomic energy. The 
two agreements were both to be 
cluded and put into effect simulte 
ously. The Commission deferred action 
on this proposal. 

When there are more meetings, th 
Bulletin will resume its practice of 
presenting detailed reports. 


National 
Science Foundation 


The National Science Foundation 
bill (Senator Smith’s S. 2385), which 
passed the Senate in the 80th Congress, 
2nd Session, on May 5, 1948, and then 
died in the House, was reintroduced 
into the 81st Congress on January 6, 
by Senator Thomas (D. Utah), Senator 
Smith (R. N.J.) and others, as S. 247, 
It was referred to the Committee on 
Labor and Public Welfare, which de 
cided not to hold hearings, and reported 
the bill out favorably on February 26, 

A digest of this bill (S. 2385, now 
S. 247) appeared in the January issue 
of the Bulletin. Washington opinion is 
that the Administration now accepts 
the form of the bill, and that pros- 
pects of Senate passage are good 
House approval is still uncertain. 


Free Isotopes 
For Cancer Research 


As part of the Atomic Energy Com- 
mission’s program to develop the use 
of radioactive substances in the study 
and treatment of cancer, all radioiso- 
topes now being sold will henceforth 
be distributed free to qualified cancer 
research workers in the United States. 
The only cost will be ten dollars for 
handling, with an additional fee if the 
isotopes must be synthesized into com- 
pounds. This expanded program has 
been made possible through the im- 
provement of isotope production tech- 
niques at Oak Ridge Laboratory. 

The radioisotopes of more than fifty 
elements will be so distributed, among 
them the notable Cobalt 60, which is 
expected to become a cheaper and more 
common substitute for radium. A sum 
of $450,000 has been allotted to pay for 
the first year of operation. 








